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PREFACE 


This   Aritl,„„,K.   ,„,   ,„,,„  ,^, 

rr„:: '""'■  -"  ^' • - '■  •• -"--.;' 

imr<-ial  Aritlmuli,-  cmplid.. 

""";"""".  ""•  >"""'  "■  ^'  -™-s  „r  „r„,„.i, „,  ,,,  : 

alna.ly  „,„,„  „r  i^.„  f„„,i|i„^ 

The.  (urmal  tr.at,m.„i  .,f  CuW  R,«,t  has  l„>.„     ,„ii..  ' 
=>s  tang  ,„,  ..„,„|,,„„,„,  .,„„|  i,„^,^,^|,   j_^^  ^ 

,:;;""  ^""  "'■  -'"•  "'  ^'  ">•  ■'«•  ..v.ra„..  ,n,.,'.  s. , 

'"  ''«  Mensuration  a  „„„,bor  „f  ...p..,i„,,„,a,  ,„„1„. 

n„cH„s  .  ,e  ...rfac..  au,l  volunu-s  „f  i,,  ,„„„.  ,„„„,„. 
S01..1  „ave  h.e„  ,„,r„.„uv,l.  a,„l  ,„.  ,„„„,,„  ,„  „.,„,,., 
on  Mensuration  l,as  Iwn  in.Trascd. 

Probl^s  on  tl,o  Metric-  System  are  inelnde,!  whl, 
'Lose  on  Co,nponn,l  Onantitie,  a„,l  on  Mensuration. 

A  e„ap,..r  on  Miseellaneous  Tl.eorems  an,,  Applications 
i  as  ,H.n  ,„,erte.,  eontainin,  rnnel,  intonuati",  of  an 
interesting  and  practical  nature. 


The  Commercial  Arithmetic  has  luen  n,o,l 
I  uiiii    practical    as    nnsmhi«        w   n 

—..r™,  ,..„,.,„„  ,„„^:t:- ,/""   -P'-a.i""s   ..f 
"y  ."..m..,.  ..ample.     Tlu   .,™af,    "'  '  "'"'"""" 

•■--- :iTi:  :^~^^ 
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ARITHMETIC 


Introduction 

Whatever  is  capable  of  increase  or  diminution  may  be 
called  a  Magnitude  or  Quantity. 

Thus,  the  length  of  a  room,  a  sum  of  money,  the  weight 
of  a  ball,  etc.,  are  magnitudes  or  quantities. 

If  it  is  desired  to  measure  or  determine  any  quantity, 
It  is  impossible  to  do  so  except  by  selecting  some  known 
quantity  of  the  same  kind,  and  ascertaining  their  mutual 
relation. 

If  it  is  proposed  to  measure,  say,  the  length  of  a  room, 
we  may  make  use  of  some  known  length,  such  as  a  foot. 
If  this  known  length,  or  Unit,  must  be  repeated  18  times 
to  measure  the  length  of  the  room,  we  say  that  the  length 
of  the  room  is  the  magnitude  or  quantity  18  feet,  that  the 
unit  of  measurement  is  1  foot,  and  that  the  Relative  Value 
or  Ratio  of  the  quantity  to  the  unit  is  the  Number  18. 

A  Number,  then,  is  the  ratio  of  one  magnitude  or 
quantity  to  another  of  the  same  kind  which  has  been 
chosen  as  the  unit.  The  number  is  obtained  by  determin- 
ing, either  by  counting  or  measuring,  how  many  times  the 
unit  must  be  repeated  to  produce  the  given  quantity. 
The  number  which  represents  the  measure  of  the  quantity, 
depends  upon  the  unit  of  measurement  which  is  chosen. 


ARITHMETIC 

Arithmetic  is  the  science  which  treats  of  nu^u 
and  the  art  of  computing  by  them.  '"^"'■' 

The  number  which  expresses  the  result  of  counting  or 
measuring  may  be  written  in  Words  or  Symbols?     ^ 

wordf  The'orn"  "  '''  ''"''"  °'  ^^^P^*^^^'"«  ""-bers  in 
D^mal  Svstlm"'.''^  '"*'"  "'  ""-^^^tion  is  called  the 
L»ecimal  System,  because  ,t  is  based  on  the  number  ten 

mean'Ilf  ?v"  bo^  ''^^T'"  ^'  ^'^P^^^-^'"^  """^^ers  by 
%ures.         "^  "''''^  '''   ^""^^  """^--J^.  digits  or 

EXERCISE 

di.it  i  ?  '  rfeVrer  '''■  "'^^  '^"^  ^"^  ^*«**  '  -P--t.      The 

wou.Att^f^::;eT.rdV^"^"^^"*''^«^  wi,atdi.„e„ce 

3.  Read  the  number  1234  in  two  different  ways. 
three  digl'r  "  '''  '"'"*  """'^'  ""--'^  ^^  two  digits.'    By 
What'sThXi:'^/'"^"^^^  ""'"'^'  ^''^--^  ^^  ^^e  digits  3.  5.  4.> 
usingthe'^dtts'r'L.t  '''  ''^"^"^  ""'"'^^^  -^•^'^  -"  •'e  formed 


INTKODUCTIOX  n 

...y  .'dei?o/s'r>'T;";?';--'^ "'  '"""'^  "'^'^•"  ""^'^^  •-  -«<  *« 

p.iy  a  (lU)t  of  f.l.i?     A  ckht  of  Toe.:-     A  (I(l)t  of  ;Jc.? 

ft.  What  is  the  Krcatcst  niimlnr  of  six  diirits  which  L.-rin^  ,.  u.   - 
and  ends  with  :i>     What  is  the-  least  ^  '  '*''  •' 

by  Z^^  I '"'''  ""  *"^  ""'""^^^  ^^"'^^  ""  "-  ""T-  f--  1000 

11.   In  Great  nntain  a  |,illi.„  j,  ^  ,„i„i„„  ^■^^ 
c.phc.  are  there  .„  a  hi „  ...„,  ^hat  notation.^     Uo.  .any  i?:: 

deht^'h.^tl'i:;^'::;;-'""-  '""  "-  •->  -  <^^"-  a  person. 

1.1   If  the  units  r>  eents  and  2  yards  of  ril.l.on  are  ec,u al  i„  value 
how  many  yards  of  ribhon  can  l.e  i.ought  for  a  dollar.^ 

14.   If  a  quarter  of  a  mile  is  expressed  by  the  number  220   what 
unit  of  measurement  has  been  used? 

but  /if    '^"";'"""*'^''-^  -*^  ^'"1  fi  are  represented  bv  the  same  number 
but  the  u„.    for  measuring  A  is  a  cubic  foot  and  for  B  a  cuWc  yard 


fs?!^ 


The  Simple  Rules 


ADDITION 


Addition  is  the  process  „f  finding  a  single  quantity 
which  ,s  equal  to  two  or  more  quantities  together. 

The  result  of  the  addition  is  called  the  Sum  of  the 

cTd  Add^ds^'^  ^"^"^'^^^^  ''''-'  '-  ^-"  ^^^ed  are 

The  operation  of  addition  can  be  applied  only  to 
quantities  which  are  of  the  same  kind.  Thus,  the  sum  of 
3  apples  and  5  apples  is  8  apples,  but  the  sum  of  3  apples 
and  5  oranges  cannot  be  expressed  either  as  a  number  of 
apples  or  as  a  number  of  oranges. 

When  we  say  that  the  sum  of  4  and  5  is  9.  no  unit 
being  expressed,  it  is  to  be  understood  that  a  unit  is  im- 
plied and  that  the  unit  is  the  same  for  the  three  numbers. 

i.  rJ^l  T  -^  ^'^'^^*'''"  ''  +•  ^"^  '^  ^^^d  plus;  thus  5+7 
i5>  read  5  plus  / . 

thus'^s^+fi^V^  ""^""fT  'r'  ""^ ''  ''^^  ^^^^^'^  -'  ^q"^i= 

tnus,  3+6  =  9  IS  read  3  plus  6  equals  9. 

order^!n'"HT^r  '''  '°  ^'  "^^"^'  ''  ''  ^^'^^"^  ^hat  the 
order  in  which  they  are  taken  does  not  affect  the  sum. 

Thus,  6+4+5  =  6+5+4  =  5+6+4,  etc. 


'■;*../ iTurjL^ 
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THE    SIMPLE     RULES  g 

SUBTRACTION 
Subtraction  is  the  process  of  finding  the  part  of  a 
renTorif  '-'"''''  '"'-  '  -'-  -'-^^^'-  ^-n 

h.„  J^!."*"^"*'*^  '"^''^ ''  ^^^'"^  ^^^y '«  ^^"^d  the  Subtra- 
hend, the  quantity  from  which  it  is  taken  is  called  the 
Minuend,  and  the  part  which  remains  is  call  d  the 
DiflFerence  or  Remainder. 

as  to^fi"nH'tl'  ^""^  'i"  ^^^"''"'^  ^''"^^"  ^  ^"d  4  is  the  same 
as  to  find  the  number  which,  when  added  to  4.  mil  make 

9.  subtraction  may  be  looked  upon  as  the  Inverse  oT ad 

7  "^T^  T^°^  subtraction  is-,  and  is  read  minus;  thus 
trild  fTom  7  """^  '  ^"'  "^"'^^^  ^''^'  -'^  '^  ^«  »-  -^- 

n,..n^^.^~^'*^'  ^^^^  ''  '^^^  ''"^^  '"'""^  231  equals  418,  and 

(1)  That  418  must  be  ac         to  231  to  make  049. 
■  •  the  diflference  is  4K 

(2)  That,  if  231  be  taken  from  649,  418  is  left, 
'•  the  remainder  is  418. 

MULTIPLICATION 

Multiplication  is  the  process  of  finding  the  sum  of  a 
given  number  of  repetitions  of  the  same  quantky 

cai  J  thS«;;,^^^r " '- ''''''-'  -  -^'''^'^^  ^^ 


i 


It 

ARITHMETIC 

The  result  of  the  multiplication  is  called  the  Product. 
produc't'  ""''''""  '"'  multiplicand  are  Factors  of  the 

by  or' wf  "'  '""'^•P''-^'-  -  X.  and  is  read  multiplied 
^^^  Thus.  UXO  =  m  is  read  $4  multiplied  by  6  equals 
When  written  6XS4,  it  is  read  6  times  $4 

oan^thrpXttsr^^^^^"^^^^^'"--'^*^ 

third^?r  ''^^P':"^"^-^  «^  t^^°  "umbers  is  multiplied  by  a 
th.rd.^the  result  .s  called  the  Continued  Product  of  [h: 

Thus  the  continued  product  of  2.  3  and  4  is  24      if  • 
evident  that  the  product  is  not  aflV  ted  by  t L  order  in 
wha-h  the  numbers  or  factors  are  nu.ltiplied  '" 

The  continued  product  of  a  number  with  itself  is  called 
a  power  of  the  number.     Thus    4(1  yi,;  :   'h      c  . 

Power  of  40  or  the  Square  of  -lo;  ^uXZ^^''"^ 
third  power  or  cube  is  written  40.^  and  so  on  In  46'  the  I 
«  called  the  Exponent  or  Index  of  the  power. 

DIVISION 

In  Multiplication  we  are  given  two  factor,  .n^ 
required  to  find  their  product.  ^""^  ^'^ 

factors    ai?'''"  ""  "'  ^"""  ^'"  P^^^^*  -'d  one  of  the 
actors    and  are  required  to  find  the  other  factor      Thus 
tiiL- product  ol  13  Tn,l  I-,;    f         ii  .         «•-<-"»•      i  nus, 

F       uci  Ol  i.j  and  1.)  ,s  found  l)y  multiplying  to  be  195. 
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If  we  are  given  the  product  195  and  one  of  the  factors 
called  division.  The  product  is  called  the  Dividend  the 
ftl:  ttf  Quo=  "^  "'^*^^^'  -'  '^^  ^--  ^^ 

the  q^uoliel;:''^"'  ''  ^'"^  '''  ''^'^''  °^  ^^^  ^'--  and 

^^'hen  the  divisor  is  not  contained  an  exact  number 
of^times  in  the  dividend,  the  excess  is  called  the  Remain. 

and  fhe'r  '^  ■"  f"'^'^  ^^  ^'  ^  ^^  ^'^°  ^^"^^  the  quotient 
and  the  remainder  is  4.  which  shows  that  46  =  7x6+4 

ancj.^generall,.   the  dividend  =  divisor  X  quolnt'^+'te'-' 

SO  •  r r'^"  of  division  is  -  and  is  read  divided  by  thus 
30^5  =  6  ,s  read  30  divided  by  5  equals  6. 

EXERCISE 

1.  Find  the  sum  of  all  numbers  between  6997  and  7009. 

2.  The  gross  earnings  of  a  railway  in  1916  were  Si  19«;  ao-7  00 
The  net  earnmgs  were  ^512.367.13.     wLt  w^the  expeS        '' 

inclusfvef""  ""''  """'"^  ""'^  ^"--^^  '-t--"   1^0  and  500.  both 

formeL-il'tie'dlgTsrs^"?';"  "^  ^''^^'"^  '^'■«''^'  -"-»'  -  be 
any  number.  '         '    '  ''  ""'''°"^  ''^"''''"'^  ^'^V  "^  the  digits  in 

5.  Find  the  continued  product  of  123,  234,  345. 

.nd  ss;,™^",';  Z'Z'S;  "■'■  '"°<"'"  "' '"'  »"<'  «"s  »'  of  2«, 

7.  How  „a„y  „„„,,  „„„^,^  ^^^  ^1^^^^^  ^._^  ^^^^  ^^^,^^^ 

c  W75.  ^oVr^Vhi".":;'""  "*"■ " "" " "'""  •"»■ »  -" 
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ARITHMETIC 
9.  Divide  432.5  into  two  numbers  which  differ  by  215. 


li      11 


10.  Supply  the  missing  digits  in  the  following  subtractions: 

•947-  <'^   *'^-'«2 

''^>  8*1*3 

2»)205  ^i^, 

by  2,\  "^'^^  ''  '""^  '-^'  ^""'^  nu-ber  above  2000  which  is  divisible 

had  leen^'/Sr^s^the"''''"'  '^  "^"^  "''^  *"''  '^^  '^  ^^e  breadth 
breadth  of  tie  rc^m.'  '''  '"'^''^  """"^  "^^  "^-n  m.     Find  the 

679.  'k'd'^h^thrr,'''  ''^^  ""'"••"^  '-^  "^^-^^-^  -'^  -  of  then,  is 

-;t"r  r/mTyt ;::;,ra"nd^?.-  ^^^'^^- '-  -  "^^^ 

15.  Find  the  average  of  235,  123  and  3% 
NoTE.-Find  their  sun,  and  divide  by  three. 

ine  total  cost  and  the  average  cost  per  head 

18.  How  often  does  the  sum  of  81459  and  '■.4'?nr.         .  •       . 
difference?  oi^i.^m  ana  .)4J0G  contam  their 


'«»; 


-a 

a 


Tlllv    SIMPLH    RUI.KS 


0 


24.  A  Manitoba  farnur  sowirl  v.  .,.,        r     < 

4«  or  ..arw.  THo  .Heat  vH^i'^.^' ^in:  ir:  ;;l,m:::;:;"^ 

l.uslu-ls  per  acre.      If  his  cx,h.„scs  aver-.ml  8''n  nn  .      ' 

he  Kai„  by  selli,,,  the  vvhea    at  .14.  th    ,    ts   ."t  "r   .?.  ^7'  ^     T  ""' 
49  cents  per  b«shel.>  '  "'"'  *''^  '''"■'''>•  ■'< 


>.  The   Iliad  contains   loCS.'}  li 


How  many  days  will  it  take  a  , 
a  day? 


nes  and   the   .-Eneid   !t,S«2   lines. 


My  to  read  both  if  lie  reads  7.j  I 


nies 


26.  In  an  election  the  number  of  votes  polled  bv  ti,,.  -.      i- , 
wasiTurrv^*""''^*"*^'^''^^'   What  was  .Vsmaiority>   Whit 


27.  Supply  the  missing  digits  in  the  followi 


(I) 


823 

** 


»*» 


C2)     *-)2* 

***H 
4**2 

4***» 


ng  multiplications 


worth  per  bushel.'  '"^  ^'"'  ""fture 

29.  A  p'oduee  merchant  exchTnuffJ  48  i,..  «    i      <■ 
a^bushel.  and  ,:,  W.  ..  appW^tS'^^^^t:   ^ J^otm!;^ 

."av^e,lu;;:;^f:^S^2;lS.""^'  ^-^^^  '''■''      "^^^   --  share, 

tion  '!s  4l22S"Fi:d"'"^i;^  '"•'"'  ^""^^^  "^"^      -^^  '--'- 
square  n.ile.  '  "''^'^"'  "'"^^«^^-  ''"^  P<'l'"lation  per 


^^n!£yl^JlTuTotrr:  ^*="''-/^""^-  -  a  country  in  a 
was  the'expendilure'^faSita?^       ''''"'^"''"  ^'''  '-''■'''■     ^^'^^ 
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Jiis  average  daily  sales.  •/■*N4.     Finel 

34.  Supply  the  niissini;  UiKits  i„  .h..  f,.ii  ■•   •  • 

Hi  a  ^  ■  .,»  following  divisions: 


•2*   1 


*'J.J*-2 


36.  A  boy  had  to  divide  7fi4>,S  l.ir  lo-i      u  •    .      .. 

squarJof'^lf  '^  '''^  '^-^-t.hen  the  cuhe  of  3«  is  divided  by  ,he 

the   "?  K,;^  ''"  "•"^'"^^•-  ^»'-  ^"^  ^'l--  of  147  is  divided  by 

39.  Multiply  42130  by  497.  using  only  two  partial  products, 
dividing  t'i:"'  ''''  "'  ''  ''  ''-'  '""'''"•>'"'«  ^^y  '00  -d  then 

41.  Multiply  32571  by  ,2.  in  a  similar  way  to  that  in  example  40. 

42.  Divide  479<i2r.  by  ,0.5  and  also  by  2.5  i„  ,  ,.„,,,,  ^^^ 

and  IJ^t  ''''''  '-  '^  "^  ^-»  'division  by  first  dividing  by  3 


44.   Divide  421.'57r.  l>y  3.5  by  short  division. 


the  ^.,^1:!::^::'  '^  '^  ^"-  ^^^ision.  showing  how  you  get 


THK    SIMPi.i.;    Rlij.;s 
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M7.X0%"  "'"^^  '"'■'""^'^  '"  ''"'^  •"^-  -"-  "f  '^^^^ X 100.  941. X297. 


oO.  Complete   this  division   l,y   n,Hli„K   tlu- 
numbers  omitted  in  tlu-  C.rst  and  second  li.us 
and  verify  the  results. 


rem,   3 

l'>4;i-rem.  5 


I 

i 


Commercial  and  Business  Forms 

A  Bill  is  a  writtc.  statement  ..f  roocIs  purchased    nr 

..urd,as<.r  „f  .„.  ,.,„„„  ,„  u,c  „ar,v  acccpli„g  rUwce. 
A  bill  of  goods  should  show: 
(1)  The  date  of  rendering  the  hill 

the^gils;"  '"""■  "''  ''''''''  "^  ^^^  '-">'  -  fi-     filing 
(3j  The  name  and  address  of  the  purchaser. 

the  b  11  uuh  Its  quantity,  price  and  total  cost. 
(o)    ihe  total  amount  of  the  bill. 
A  common  form  of  bill  is  the  following: 

T   XT   o  Hamilton.   Feb.   1st.   1917. 

^  IH  *  •^..      '^'^'^*'^«S'  Grocer.  71!.  King  St..  West 
§2iiifLj^iRS:.JuYRR^I>earl  St. 

Jan 


1 

3 

« 

11 

15 

20 

24 

27 

31 


To  account  rendered 
3  lb.  butter 
5  duz.  eggs 
IJ  lb.  cheese 

2  "     tea 

1  "     coffee 

3  loaves  bread 

2  chickens 

3  cans  salmon 


Keb.  ;ird.  paid 


J-  M.  Semmers 

Kr  II.  K. 


amoInlirll'tV'rs.-"   ''''•  "^'   ^'""^  ^'"^   ^  ^—  bill 
made  out  "■'"'""''  ""^^'^  "h'^"  ^^'^  bill  was 

12 


i 


C(.MMnRCIAr<    AM,     M.S.MCSS    FoRMs  ,;, 

rcccved.  usually  f.r  ,uo„ey  but  ,nay  I>c  for  koo^'s.  papers 
A  common  form  of  receipt  is:— 

Toronto,  Oxt 
firrritird  from      •^"''"  //  /iro/r» 

Fortif-Seien 
In  full  fur  rrul  l„  ./„lff  Usf    fjir 

'Icnirs  S.  .lone. 


J  nil/  Jnfl 


1917 


Sn 

l(M) 


SaUarfi 


I  Receipts  may  take  other  forms.      \„  accnnnt   (r 

merchant  marked  'Taid-  ^i'h    1  .  "'  ^ 

.      areceiot    Tho  .n,.  "'^''  '»''  ^'Knaturc  constitutes 

not^^lo  a^;:;pr'"^" ""  ^'  ^"^^'-^  -^  ^  ''-'--->■ 

or  .^?'"'\'  P"^^haser  pays  the  bill  the  words  "Paid- 

of  some  person  authorized  on  his  behalf  fn  w  . 

the  payment.     The  date  of  n..  ,  acknowledge 

also  be  shown.  ^"""^  ''^'  P^>'™^"t  should 

The  bill  is  then  said  to  be  -reci  pted." 

of  J    M.  Summer'  "  ''"'  °'  "«™'  '"  ""  '"P'oX 

'he ImaTfoilr'"  "'  "''"'"  ™  "  -"--  "-'  '""■ 
Sll-82.  T, 

Received  from  Mr=  R.n"^^'    Tn  "'"■''"'■  "■'"■ 
being  in  full  of  account  .X  """  "'  ^*--'' 

J.  M.  Semmers, 

Per  H.  K. 
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Here  the  receipt  is  in  full  because  the  total  amount 
owed  was  paid.  If  only  part  of  the  amount,  say  $4  had 
been  paid  the  receipt  for  the  $4  might  be  as  follows  :- 

^^■^0-  Hamilton,  ( )nt.,  Feb.  3rd,  1917. 

Received  from  Mrs.  Buyer  the  sum  of  Four  ,'„'„  Dollars 
on  account.  ' 

J.   M.   Semmers, 

per    H.    K. 
An  Invoice  is  a  written  account  of  the  particulars  of 
merchandise  sent  to  a  person  or  firm  with  the  value  and 
prices  annexed,  usually  from  a  wholesale  to  a  retail  dealer. 
The  following  is  an  invoice: — 

OTTAWA,  Ont.,  Feb.  24th.  1917. 
Messrs.  Chumlev  &  Co.  ^^,,,^^^  ^ 

Tilborough,  Ont. 

Bought  of  Thomson,  King  &  Co. 

No  claims  entertained  unless  made  within  1.5  days  after  shipment 


1 
1 

i 
1 

i 
1 
1 

1 
1 


Nett  Cash 
Doz.  Cotton  Clothes  Lines,  40  ft. 
Doz.  Sisal  Clothes  Lines,  30  ft. 
Doz.  Pistachio  Jelly  Powder 
Pail  Peanut  Butter  24# 
Doz.  Royal  Baking  Powder,  6  oz. 
Sack  of  Flag  Rice,   100# 
Case  Clark's  P.  &  Beans  C.S. 
I's  4  doz. 
Box  Quail  on  Toast  Fish  24/ I's 
Cad  Lotus  Japan  Tea,  #23,  30# 


1 

60 
75 

■95 

16 

■18 

4 

32 

l-9o 

49 

4 

25 

115 

4 

60 

■10 

2 

40 

■35 

10 

50  29 

07 


Note:    The   symbol   #    means  "pounds"    when  placed   after  a 
number  and    number"  when  placed  before  a  number 


-  ■  .mu~    "-^■-: 
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If  this  invoice  is  not  settled  for  in    H,,^   ^ 
minder  may  take  the  following  form :  """^   ^   "" 

Feb.  24  To  Statement  rendered  $29  07 

of  rtcdpt''and"'exLndlu,r:rh"V     ''^'^'^'^  ^"^  "^^'^^  "^ 
the  statLent  inS^^^r'Skt ::Ti^J^^'^  ^ 

An  account  may  take  the  following  form.— 

Statement  of  Account 

The  United  Dry  -. oods  Company 

London,   Aug.    1st,    1917. 
In  Account  with  Mrs.  Wearwell. 


1917  I 
June  1     Account  rendered 


8 
"  9 
"  10 


June  4 
"  10 
July  11 


Transom  Shade 

1  Suit 

20  yd.  Carpet 


(Credit) 
Cash 

Transom  Shade  returned 

Cash 
'  13  I  Cash 
"31     Balance  due 


<r~- 
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is  usually  restricted  to  the  simple  case  of  one  person  re- 
questing a  second  to  deliver  goods  to  a  third,  thus: 

Ottawa,    1'-  March,    1917. 
To   Gimon  Gurdson,    Groce 

Please  let  Mrs.  Widows  have  groceries 
to  the  amount  of  #5  (five  dollars)  and  charge 
to  my  account. 

yonpt  ■  /oodman 

A  Cash  Account  is  a  record  of  the  money  received 
and  paid  by  a  person  or  firm. 

The  following  shows  the  form  of  a  cash  account  kept 
by  a  boy  during  the  month  of  February,  1917:— 


Receipts 

nxPENDITURE 

1917 

1917 

Feb.  1 

Cash  on  hand 

3 

24 

Feb.  3 

Book 

75 

3 

Selling  Papers 

45 

5 

School  fees 

1 

00 

8 

Shovel'ng  snow 

80 

10 

Car  fare 

?5 

10 

Papers 

42 

12 

Lunch 

?0 

15 

Distributing 
circulars 

70 

21 

Skates 

1 

25 

24 

Papers 

52 

27 

Carry,  parcels 

1 

05 

28 

Balance 

•3 

73 

7 

18 

7 

18 

Mar.  1 

Balance 

3 

73 

Instead  of  using  the  words  "Receipts"  and  "Expen- 
diture" we  frequently  use  "Debtor  and  Creditor"  which 
may  be  written  "Dr."  and  "Cr." 


Xjkif-  li 


\-ft 


%d.A 


I 
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Cbc  Ko^alJBanhor  Canaba 


75 
00 
25 
20 
25 


73 
18 


-~^' '9/'} 


A  Deposit  Slip  is  a  slip 

accompanying  funds  when  de- 
posited in  the  Bank,  and  is 
a  statement   of  the    number 
and  denomination  of  the  bills, 
coin,  cheques,  etc.  deposited! 
Deposit  slips  for  money 
deposited  in  the  ordinary  (or 
current)    bank    account    are 
usually  printed  in  black  ink; 
those  for  deposit  in  the  sav- 
ings   Bank    Department,    in 
red  ink. 


r-" 
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EXERCISE 

S:,n.LZ'Tr,  ""'"  f™*"  ^°"""'^  °"  J^*""  Oaklands  in  favour  of 
Samuel  Oxford  for  a  suit  of  clothes  at  121. 

2.  A.  E.  Hunter  Co.  arc  doing  business  at  141  Peter  St.  Guelph  as 
dealers  m  grocer,.«  and  fruits.    A  customer,  Mrs.  Geo.  E.  Thompson 

ind  IsT^of"  "f ;  !,'''•  ''^'  ^''^  ^""°-'"""  -^-^  filled:^„The 
2nd   15  lb    of  granulated  sugar  ®  11c.  and  7  lb.  coffee  ®  45c  •  on  the 

3  lb  b!tteTa1r''  '  ZT/''''  '  '"^*="  °^^"^^^  ®  40c.  on  the  25t 
3  b.  butter  ®  36c.,  and  4  dozen  eggs  (7?  28c.  She  paid  the  account  in 
full  on  June  2nd.     Make  out  the  receipted  bill.  ^  account  m 

3.  The  Climax  Drug  Company  sold  to  Mrs.  Woodford  the  follow- 
ing articles  :-Florida  Water  52c.:  Ammonia  25c;  Pinex  52c  Tw^^e 
lOc.;  Epsom  Salts  10c.;  Floor  Wax  50c.     Make  out  the  bill 

4.  Make  out  and  receipt  a  bill  for  the  following  :-5  lb.  coffee 
@  45c.;  1  lb.  tea  @  45c.;  20  lb.  sugar  @  10c. ;  3  tins  o^  corn   ©7^ 

i  othe^dlt®  s."'-      ""^  ^°"^  °^"  "^-"^  ^'  '^-'-"  -^   -PP'V 

5_  On  Nov.  6th  you  bought  1  doz.  pink  roses  |1  -50;  1  doz  carna- 
tions 75c..  and  two  doz.  red  roses  at  $2  a  doz. ;  On  Nov.  8th,  1  doz  pink 

nT  fLjT  ^°''"  ^"^  °f  '^'  ^^»^y  75c.     This  was  paid  on 
Dec.  16th.     Make  out  the  bill. 

n..rcJ"  ^^''^  °"*  ^'^'"  ^™'"  the  butcher,  using  your  own  name  as 
purchaser  and  supplying  the  i.cms  and  prices. 

7.  Show  that  two  payments  have  been  made  on  the  preceding 
account  leaving  a  balance  still  unpaid.  ^ 

«nn  J'  ^  '^''''''"^"  '^^^'"'^'  ^^  ^'°'"  ^  P^t*^"t  in  payment  for  profes- 
sional services;  write  out  the  receipt  supplying  the  necessary  names. 

9.  You  contribute  $15  to  the  Canadian  Patriotic  Fund.     Write 
out  the  Treasurer's  acknowledgemtnt. 

10.  1  call  a  r.lumber  to  repair  a  leak  in  the  water  service      He 
charges  me  85  cents  for  material  and  G5c.  per  hour  for  3  hourstime 
Make  out  his  bill  and  receipt  it. 

11.  Make  out  and  receipt  a  dentist's  bill  for  services. 
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I-'.  Write   receipts   showinir   that    v, ..    i 
layments:  ^       "*'   **^"   ''*''^'--    n^S'le   the    folic  wing 

(1)  A"  instalment  of  Sin  f,.r  n,„ 

you  have  bousht  fron,  a  l^al  d. llcr  '  """"^  ""  =»  •"^"''  -^ich 

(2)  One  year's  suI,scri„tion  to  a  Kx-al  paper  or  n,..     • 

(3)  A  premium  of  m .  72  ,,  ,  ,.     '  ' ."  "  °'  "'"^'^^'"•■•• 

'-  10  a  local  life  insurance  agent. 

13.  John  Cardwell  bought  from  Tl,..  r\ 
."«:-Roast  fresh  pork  SI  •  "      ?T  ?-''"'  '^'°''"  ^'"-  the  follow- 

-:.ver...„^-\------^^ 

^^^s^:^CAT;z^^^-^l^  -  ^t-.  trans. 

-- S-  :  -  o.e  h.m  SI  I . :.  on  a  ^r^ ^ioi  IZr^^   -- 

.wo^:or:fttL;i;5orsi=:;i:r^  ^  --  ^  --• 

a  dozen,  three  pounds  of  cheese  at  "cents  Vn'''.'''^'  ''  '''''' 
-rth  of  sugar.     Show  that  the  bil.'hls  l^en  paidT?:il.^"'  ^  '^"^^'^ 

twelve  cents  a  bag  and  three  H  '  '""'"  ''^'^^  "'  ^''^^'^oal  at 

how  would  the  ne^  S^^Tbet  mar'S  "  ^°"^  ""^^  ^  '^-"• 

five.  3  tens  and  a  twenty.     Make  out  rnec^Lj'dTpSi/t.r'  ' 
18.  Find  the  balance  of  the  following  cash  account  :- 
Dk 


1916 
N'ov.  1 
2 

15 
20 


Cash  on  hand 

Milk 

Butter 

Kggs 

Chickens 


r 


20 
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k 


i 


I      % 


and  Li  r    ^       """  "  '•'"'^  ''^■""""^  f"^  ■■»  """th  supplying  date< 

and  balance  the  account:  He  had  Slo-.iO  cash  on  hand  received 
$15b  for  a  horse.  $113  for  2  cows.  $oO  for  wool.  ST.'i.^O  for  milk  and 
butter.  He  paid  T -r.O  for  wa«es.  $20.r.O  for  insurance  ?i07  fo^ 
machinery.  $.55  for  a  colt,  $27  for  bran. 

5th  Jon  f  ^7  '''f=  ^'^'^  ^'*''  *'-5  f"*-  «^hicken  feed:  June 

5th  $4 . 20  for  corn ;  Auk.  1st  $.3  ■  7.5  for  feed.     May  31st  he  received  for 

•n^t^ri-^o  soTio  *V'=  ^"'"  ■■^'^•^  *-'-"^  J"'^  ^^^t  *2  -:.rlig 

for?       .io  J'.    "-"'^  f.-r  Chickens  $7.S.5;  Sept.  2.5th.  $.5.(iO;  Nov    1st 

husurn,!;-;^:rk.''"^ "" ''' '-'  --'  ^'^°--  ^•'--^t  - 

.Oc.  a  lb.;  9  dozen  eggs  at  .^Oc.  a  dozen,  and  2.5  lb.  of  butter  at  Z.  a  lb 
??1  «        '"  P^y'"^"t  one  ham.  weight  14  lb.  8  oz.,  at  18c.  a  lb' 
1  lb.  8  oz.  of  bacon  at  20c.  a  lb..  58  lb.  of  sugar  at  25  lb.  for  a  dollar' 

fn  cash    Z^.     "  'u'  •  '  "•  °'  """'^  ^'  ^O^-  ^  'b  •  -d  the  balance' 
m  cash.    Make  out  the  grocer's  account,  showing  the  cash  balance. 

readL?75oOo'  Tw '"^  "J  '"'"'  '"'  '"'''''  "'^  ^^"^^^  ^^e  Previous 
readmg  772000.  make  out  your  gas  bill  at  45c.  a  thousand  subiect  to 

.oSron1h.'^-^^'°"^^"'^^^^^^  ""  °^  ^^^°-  '^^  «-  °^t>>efci° 

23.  John  Sniith  is  debtor  to  the  Merchants'  Gas  Co.  for  2500  cu 
ft.  of  gas  for  hghtmg  at  80c.  per  1000  cu.  ft.  and  4800  cu.  ft.  of  gas  Jor 
fuel  at  60c.  per  1000  cu.  ft.     Make  out  the  bill  and  show  the  net  amoun 
to  be  paid  .f  there  is  a  discount  of  l  of  the  bill  for  prompt  payment 

24.  Make  out  three  bills  and  receipt  them,  using  the  following  prices  • 
Porterhouse  Steak.. -30  per  lb.  Collars  «i    r'nl     T 
Rib  roasts.  .  .  .            .90       -.                  ):°"''",    „  ^]''^  P^'  do.. 

~     ,  —  Tennis  balls.  ..  .   4-50 

Turkeys .97       •<  At     .    l  . 

Butter  I,       ..  '""  '  ''^^'  -■^■'      each 

P      ^'„ -41  Silk  vests 3-75         " 

^^'^^^"^ «0  *^ach  Catchers  mitts  .  3-26         " 

on  hand'^0  ^5'  "v    ''''^""  *''  '""""'"^  '-"^^"""'^     J"'^  1^*,  1917, 
mi  hand  $bO-75.     Expenditures:  July  2nd.  board  $22.75-  July  10th 

books  $4-50;  July  15th.  rent  127;  July  27th,  insurance  $28  75^Receip    : 
July  3rd.  mterest  $12. 80;  July  10th.  salary  S15O.  ^ 
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man  worked.     On  the  basis  o   .n  S  J         ,'      r  """'''"'  "^  ^"'"^^  ^^^h 
roll,  allowing  double  ..aytov^rtl;:"^  ^'  ""'  ''"'  ^"^^'  "^  ^^^  "^^ 


J.  Smith. 
P.  James 
A.  Robb. 
S.  Porte . 
M.  Cox.. 


4 


WW  rr,^ .^--j-^.^^  ^•''^r 
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Measures  and  Multiples 

GREATEST  COMMON  MEASURE 

cause   tLy  tve"  „'  "o^    "rXstuTrh'  "T"  "^ 
unity.  laciors   but   themselves   and 

2,  3  L'd\""  """"■  '"'"'"  °'  "•'  ""  3  and  7.  of  30  are 

Since  6  will  measure  both  12  nnH  i«  ;.  •       /-. 
Measure  or  Factor  of  12  and  18  "  '  ^"™'""" 

h,,t  f?^^^'  ''°"""°"  Pleasures  of  12  and  18  are  2  and  3 
but  the  Greatest  common  measure  is  6  ' 

writtenllt:   "it^  Ir  ^^  "^^^^  ""^^^^  ^^ 

1       .  K'taiest   common   measure    (Ti  n  n/r  \ 

may  be  obtained  by  inspection.  (G.C.M.) 

Thus,  45  =  3X3X5 
105  =  3X5X7 
135  =  3X3X3X5 

Here  it  is  seen  that  3  and  5,  and  therefore  15  are  com 
mon  measures  nf  nil  t»,«  ^.     u  .  '        com- 

of  45.  105  and  135  ?s  1        ifT'"''  ^'T'"^  ''''  ^CM. 
^"^^  '^  ^"'-     ^f-  'lowever.  the  numbers  cannot 
22 


MKASLRUS   AND   Mir.TlPI.ES 


23 


be  readily  factored,  as  say.  247  and  437  another  method 
rnus^t  be  adopted  which  depends  upon  the  following  pri^^ 

If  3  is  a  common  factor  of  any  two  numbers,  say 
•>  and  2  .  then  3  is  also  a  factor  of  15+21.  21  -  15.  4.21  + 

as  here  sWn    •  ''''  '^'  '  '"''  '''^'^  ^"^"  ^"^  °^  ^»'- 

3)15  +  21     3)21-25     3)221+5J5    3)7.21-4.15 


5  +  7 


7-5 


•1-7+5.5       "7.7-4.5 


The  reasoning  here  used  does  not  depend  upon  the 
particular  numbers,  and  is  therefore  general. 

It  follows  then,  that  any  common  factor  of  two  num- 
bers ,3  a  so  a  factor  of  the  sum  or  difference  of  anv  1" 
tiples  of  those  numbers.  ' 

To  find  the  G.C.M.  of  247 
and  437.  divide  as  shown  in  the 
margin,  and  19  is  the  G.C.M 
For  190  =  437-247, 

.    every  common  factor  of 
437  and  247  is  a  factor  of  190, 

•.the  G.C.M.  of  437  and  247 
is  the  G.C.M.  of  190  and  247. 


247M37(1 
247 

190)247(1 
190 

57)190(3 

m 

19)57(3 
57 


But  57  =  247-190. 
the  G.C.M.  of  190  and  247  is  the  G.C.M.  of  57  and  190. 

But  19  =  190-3X57, 
the  G.C.M.  of  57  and  190  is  the  G.C.M.  of  19  and  57. 

But  57  =  3X19, 

•••thcG.C.M.  of  19and57isl9. 
•  •  the  G.C.M.  of  247  and  437  is  19. 


r 
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ARITHMRTtC 

To  find  the  G.C.M.  of  more  than  two  numbers  whirh 
cannot  be  readily  factored,  sav  of  442  V)S  nnrl^P-  ^^ 
thp  p  r>  Af      f  .       •  •   '"''^  ^""  '''',   find 

the  G.C.M.  of  any  two  of  them  by  the  preceding  method 

Thus,  the  G.C.M.  of  442  and  598  is  26. 

G  C  M 'of '9';  ""f  :il-  "^  '''  ''''''  ""'"b"^  '""St  be  the 
<^.C.M.  of  20  and  377.  which  is  13. 

LEAST  COMMON  MULTIPLE 

The  number  48  is  a  multiple  of  both  C  and  8. 
and  ^0"^"""""  ^"'"P^"'  ^'  '  ^"^  «  -^  24.  72.  168. 
The  Least  common  multiple  (L.C.M.)  is  24. 

It  is  evident  that  24  could  not  be  a  multiple  of  6  «n 
less  It  contained  all  the  factors  of  6   that  is   2  inH9 
could  it  be  a  multiple  of  8  unless  it  ^ontai     d  al   tte''fa"c^ 
ors  of  8,  that  is,  2X2X2. 

The   L.C.M.   of  two  or   more   numbers  is   therefore 

eacn  ot  the  gjven  numbers. 

Thus,  to  find  the  L.C.M.  of  15.  25,  63, 

15  =  3X5 
25  =  5X5 
63=3X3X7 

The  L.C.M.   must  contain  the  factors  3  and  5  to 
tnake  U  a  multiple  of  15.  an  additional  factor  5  to  make 
It  a  multiple  of  25.  and  two  addition.,  factors    3  a^d  7 
10  make  it  a  multiple  of  63.  -^  and  /, 

•'•the  L.C.M.  =  3X5X5X3X7  =  1575. 


m  wsx^^BU . 


MHASIRHS   AND    MliTlHf.Ks  .,- 

He  f":;;\i;r;j:r  ;f;'vr;r ------ 

the  prime  factors  may  usu«llv     '  "'   '"  ^''"'''   ^""l 

difficulty.  ^       "^"''    ''"  ^^'■'^^"'  ''"^vn  uithoi.t 

Thus,  to  find  the  L.C.M.  of  442.  598  and  377. 
The  G.C.AI.  of  442  and  598  is  26. 
The  G.C.M.  of  442  and  377  is  13. 
.••442  =  26X17  =  2X13X17 

598  =  26X23  =  2X13X23 
377  =  13X29. 

.-.theL.C.M.  =2X13X17X23X29. 
If  the  numbers  are  verv  lartr^    *u 
difflouU,  in  writing  ^J2  ^L    aZsTth:  ""= 
bets,  even  wlien  the  G  C  M    o(  .    !  ^  ""'"- 

in   the  preceding  example      When   tL'i"  .H    """"■  ^ 
'..CM.  of  two  of  the  n,,n,h  .  """  '^^   "1= 

onifthereareJotthln'thrnn^jr  """"'^''  =""  » 

n-n,t,r,r.  ."o^?e;L-;  -e^„--  "^o 

Take  any  two  numbers,  say,  30  and  126. 
30  =  2X3X5.  120  =  2X3X3X7, 

thefi!:rnumber'a''„^'ai;;.;'^  I^-''''''  ''  ^"  ^'-  ^-^ors  of 

(3  and  7).lTthe  oc  M  r/"'^^^^^^^^ 

the  G.C.M.  contains  all  the  factors  com- 
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mon  to  both  (2  and  3),  it  follows  that  the  product  of  the 
L.C.M.  and  O.C.M.  will  be  the  product  of  all  the  factors 
of  both  numbers,  and  is  therefore  equal  to  the  product  of 
the  two  numbers.  Tlie  L.C.M.  of  two  numbers  may  there- 
fore be  obtamed  by  first  finding  their  G.C.M.,  and  divid- 
ing it  into  the  product  of  the  numbers.  Thus,  the  G.C.M. 
of  325  and  481  is  13,  therefore  the  L.C.M.  is 


325X481 
13 


= 12025. 
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EXERCISE 

1.  Find,  by  factoring,  the  G.  C.  M.  of  40  and  56;  230  und  506; 
102  and  114;   210,  462  and  546. 

2.  Find,  by  dividing,  the  O.  C.  M    of  741  and  893;   4807  and 
9545;   495.  891  and  11.55. 

3.  Find,  by  factoring,  the  L.  C.  M.  of  24,  30  and  36;  30.  32.  36, 
40  and  48. 

4.  Find  the  L.  C.  M..  by  first  finding  the  G.  C.  M.,  of  481  and 
1665;  2257  and  3589. 

5.  Find  the  least  number  which  is  divisible  by  all  numbers  up  to 
16  inclusive. 

6.  Factorize.  that  is.  express  as  the  product  of  prime  factors: 
(1)  30030,  (2)  26208. 

7.  How  many  prime  numbers  are  there  less  than  50? 

8.  What  are  the  prime  factors  common  to  12012  and  9072? 

9.  Find  the  least  number  into  which  616  and  385  will  each  divide 
evenly. 

10.  Find  the  greatest  number  which  will  divide  into  13956  and 
14565  and  leave  a  remainder  7  in  each  case. 
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MEASURES   AND   MILTIPUES 


mi  instant.    Whin  will  they  mxt  toll  toKcthcr' 

umDcrs  IS  17.     What  may  the  other  number  be> 

sible.  how  many  scua^:'  Z^^,;:;;  '"^^^^  ^^^  ^  '^^^^  -  pos- 

-.  ^.^:'^:S'  Sr ^^':^r;r  -^.^J  ^^orm  ,en.th. 
straight  and  8  boards  hiith    and  ,h?.   ^  '^"'^'  '^  ''"^  '^"«  '« 

be  used  without  waste.>  ^'"''  ""''  '^''  '""«"»  that  can 

20.  A  pound  avoirdupois  contain*  7nnn  „,„• 
contains  5760  grains      Find  Z         \  ^    '"''  ''"'^  ^  P"""''  Troy 

24.  In  a  long  division  sum  the  dividend  i=  4fin7io 
s.ve  remainders  are  399.  134.  247.    ^i:^  ^  dtisL  "  "^"^ 


r 
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Fractions 


The  numbers  which  have  so  far  been  considered  begin 
with  1.  and  go  on  increasing  by  1,  each  number  being 
greater  by  1  than  the  number  just  before  it.  Such  num- 
bers are  called  Whole  Numbers  or  Integers. 

Besides  these  there  are  other  numbers,  some  of  them 
such  as  one-half,  three-quarters  being  less  than  1  and 
othe-s  such  as  two  and  a  half,  three  and  a  quarter,  'being 
greater  than  one  whole  number  and  less  than  the  next 
higher  whole  number.  These  numbers  are  called  Frac- 
tions, those  less  than  1  being  called  Proper  Fractions, 
and  those  greater  than  1  Improper  Fractions. 

Note -It  will  be  seen  hereafter  that  whole  numbers  may  also 

PROPER  FRACTIONS 

If  a  unit  be  divided  into  two  equal  parts,  each  of 
tb    e  parts  is  called  a  half. 

If  !i.LO  three  equal  parts,  a  third. 

If  into  fou  equal  parts,  a  fourth,  and  so  on,  the  part 
m  each  case  taking  its  name  from  the  number  of  these 
parts  reqtnred  to  make  up  the  whole  unit. 

2€ 


I'KAcriONS  2«) 

And  we  speak  „f  any  number  (,f  these  nirts  i„  th 
way  that  we  do  of  a  number  nf  f  ,  ^  '^"""^ 

left  (and  somctinu,  .lircrtlv  -ibcnc    ,  ,  '  "■'•■■'"  '"■ 

and  .hat  3  of  these  parts  arc  und:;ttre.a.ioT     ""'^^ 

parts"(t^  ;So:^':,:rtHi"„Vn;,:™rT"''"  ■"  "-^ 
.ha„"thrde"„rc',it -/rsre^hru.:"" -r"^ 


I 
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IMPROPER  FRACTIONS 

Four-fourths  or  five-fifths  of  any  unit  are  evidently 
equal  to  the  whole  of  that  unit,  and  therefore  every  such 
fraction  as  J,  «  or  ^  is  equal  to  1 .  ^ 

a  pan  irke?"ff  ""  ^[^--^fractus,  broken)  strictly  means 
a  part  broken  off,  and  consequently  denotes  something 
less   than    the    whole.     Such   expressions    therefore   as  T 

prop;;frtiot:"""^ ' '-'  ^^  ^  ""^^'  -  -"^^  '-- 

Now.  suppose  two  or  more  units  to  be  divided  each 
into  five  equal  parts,  and  that  an,  number  of  these  parts 

TainS"'  T"  r^'  '"^^^^"^  ^^  -  -■  ^t--  -av  be'  ob- 

n^or '    Th"  "r"^'°^  ^^  ^^^^^^^  ^han  the  denom- 

inator.   These  are  also  called  Improper  fractions 


j 
f  \i 


MIXED  NUMBERS 

Take  the  improper  fraction  V- 

Since  5  fifths  are  equal  to  1, 

.■.  10  fifths  are  equal  to  2, 

•■.  13  fifths  are  equal  to  2  and  3  fifths. 
It  therefore  follows  that  every  improper  fraction  is 
equivalent  to  a  whole  number,  or  else  to  a  who le  numbe; 
and  a  proper  fraction,  and  that  the  whole  numb  r  can  be 
obtained  by  finding  how  often  the  denominator  of  the 
fraction  is  contained  in  the  numerator   and  also  that    he 


FRACTIONS 


intly 
such 


eans 
bing 

4 
'        4> 

[m- 

ach 
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rrr^r^sti-z;— 


three-fifth-    would     be     written 


called  Mixed  Numbers      Thn/"  ""'"^''■^    ""'' 

n^a>  be  .pressed  eu^;j:i--rsi::::;r 

EXERCISE 

Express   the   following    improper    fractions    -.s   wh.i  •     . 

numbers:  "JLiions   as   whole   or   mixed 


1  3 


1. 


c      ■12  7 
Q      i  S  8  7  6 


IC. 


27 
TO 

T- 

1  oooo 


7      7  8  « 
'•     54 -■ 


"T  • 

8      3  4  «  ' 


11-  ^m^.       12.  A%y-i 


For,  consider  the  number  3*. 

Since  1  is  equal  to  5  fifths, 

•'•  3  is  equal  to  15  fifths, 

•■•  3t  is  equal  to  15  fifths  and  4  fifths 

•  ■•3f  =  19  fifths,  or  V-. 


is 
er 
3e 
le 
le 
)r 


EXERCISE 

Reduce  the  following  mixed  numbers  to  improper  fractions- 
\-  2\  2-  ^f-  3.  6|. 


9.  3476i 


'rn- 


10.  mdii       11. 


O  2  3  4  .>> 


4.  llfi 

8.  23H. 

12.  576H?. 


COMPOUND  FRACTIONS 


It  is  evident  that  if  3  fourths  be  reoeafPrl  7  f 
Thatis,  fx7  =  -V;fX5  =  ^. 


V 


^^MflfaitflMimflnHp* 
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EXERCISE 

Multiply; 

i  ?  f'y4,  fi,  8,  10  and  IH. 
-■  U^  hy  9,  13.  2.1  and  47. 
''^-    f  s?  'iy  49,  9:j  and  256. 

'■•a.  ...e  „„i.  „.ni  be  „ivi„ed  in.,,'20  cqua  'par      Zr 

and  Since  1  fourth  is  equal  to  5  twentieths. 
.  .  3  fourths  are  equal  to  15  twentieths, 

.nlT    ^   ^  ^''""^'  ^'  "^"^>to  1  fifth  of  15  twentieths 
and  therefore  equal  to  3  twentieths,  or.  as  it  is  wriUen      ^' 

twentieths,  thlt  is:  '  """  '^  '"'"'""'  "^"'^^  '»  » 

I  off- A- 

de„„„,i„at„rs  tog  ther  for     'T"  "h""""""'  '""  '"'  '™ 
tu^emer  lor   a  new  denominator. 

Similarly  f  of  |  of  f  =  ^  of  A  =  r'-'^.  =  '^^i^ 

Such  expressions  as 
Compound  Fractions. 


of  I  and  ^  of  f  of  f  are  called 


{' ^^^ ' Sf^~kd^'  \ 


FRACTIONS 
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EXERCISE 


Ridiicc  the  followiuK  compound  fractions  to  simple  ones: 


1.   \  of  I 

•^    3  "f  t  of  I 

•"'     •!•  "f  3  of  I  of  I  of  ^. 

"  !of;;5  =  fof  v. 

9-   5  of  7l  of  4i 


-  T   of   I  ,  . 

■I.  Tr.ri  of  .;,-,'ri  of  f,^^„„. 

♦>•  10  of  VV'of  V. 

S-  li  of  l!)fV  of  KX),",;. 

!'>•  '-'  of  1  i'd\rr.  of  ^i^. 


Shice  one-fifth  of  J  is  ,^,  and  si„cc  one-fifth  of  anv- 
hniR  IS  the  result  obtained  after  dividing  it  by  5    it  fo'l 
lows  that  I  on  being  divided  by  5  gives  ,^„  for  quotient,  or 

1  _^  K  _     3 


EXERCISE 

Divide: 

1-   ^l)y  2,  3,  4and  8. 

2.  xff  by  8  and  by  10. 

3.  H}  by  125. 

^        If  the  fraction  f  be  multiplied  by  r,  the  result  will  be 
.  .  and  If   ,>  be  divided  by  5  the  result  will  be  l^-  but  it 
IS  evident  that  these  operations  must  give  a  final  result 
equal  to  the  original  fraction. 


i,^  and   I 


must  be  equal 


It  follows,   therefore,   tha' 
to  each  other. 

hv  fuT""'  '^  ^""^^  1^'""^  "^  ^  ^'■^^^*«"  b«  multiplied 
by  the  same  number,  the  value  of  the  fraction  re- 
mams  the  same.  *t^"on  re 

Thus,  to  reduce  f  to  a  fraction  whose  denominator  is 
..),  multiply  both  terms  of  the  fraction  by  8  (the  number 
ul  times  7  IS  contained  in  56),  and  the  result  is  ti. 

o  9  0 
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EXERCISE 

20.  48.  ?or'  '  '"  ''"  '■^"'^■'^'^"^  ^-'^'-"  -hose  denon^inator  is  ,2. 

6.noLnatT  '  "'  "   '"  ''''''"''''  •^'^'"h  ^'^  -hich  will  have  28  for 

denomin'l'tor    '   "'    '    '"    '""''""^    -'^i^h    u.Il    have    the    same 

4.  Reduce    S,    «    and    <    fr.    r      .■ 

deriominator.       ^ •*'>"''    ^    »"    fractions    which    will    have    60  for 

5.  Reduce  5.  ^  to  fractions  havinc  >»  for  rin. 

"""K -' 'or  denominator. 
b.  Reduce  j,  ^,  f  to  fractions  having  IS  for  h„ 

"^^'"J-  ''^  for  denominator. 
7.  Reduce  ^,  ;^,   '  '     '  „„h    "^    *  •     . 

liave  the  same  denonUnator         "        '^^"'^•^'^'"t  fractions  which  will 

the  r;„ir.  r;aru?„iT"'r  •'?  ■"'"'«'  -^ 

the  same.  ^  "'  *^®  fraction  remains 

Thus   5  "  =  1  •'  —  s 

is  said  .o  be  reduced  to  i .slopes,  Te™t™'  "^  """™ 
Thus,  JH  (..-..  „i„g  by  5)  =  AV  (dividing  by  3)  =U  =  J. 

EXERCISE 

Reduce  the  following  fractions  to  their  lowest  terms: 


5 
9.  If 


O  1  s 
-•  ISO- 
fi      2s 


3.  li 
7.  HI. 

_"  2  5 
1553- 


4    AS 


NorE.-When  commo;  divisors  canTr  J''  ^'^■ 

inspection,  the  method  of  findinHhe  G   ^M  of  ?'  '''*'™'"^^  ''^ 
be  used.  '  *-  -^^^  o'  'wo  numbers  must 


'^5^  '*.: 


IRACTIONS 


same 


3.-) 


t  «  7 
-  J  I  • 


«  7  '1    ,  7 

S  I  .-.  4  ft  ■ 


In  mluiinK  c<,.np.,ui.,l  lnHtin„s  i„  siinpU-  oms  the 
-".."o..  factors  should  I,,  cancclkd  Inforc  nmltiplying. 
1  lius,  III  the  following  example: 

Reduce  r,  of  !/;  of  /',. 

8xir,x:i 


Result  = 


!'X24XI() 


Here  ,t  ,s  seen  that  8  occurs  in  the  nun.erator,  and  is 
also  contained  m  the  denominator  as  a  factor  of  24-  and 
the  same  is  true  of  3 ;  cancelling  these  there  is  left        ' 

15 


0X10 


of  1  ""'.f^r  ^  "''"''  "'  ^  ^^'''''  "^  •'  ^"^'  ^'^-  ^'^  ^^  factor 
o     o.  .^.le  5  occurs  as  a  factor  of  lo  and  aiso  as  a  factor 

ot  10.     Cancelling  these  common  factors  there  is  left 

1       1_ 

3X2~t) 
as  the  final  result. 

EXERCISE 

Reduce  to  simple  fractions  in  their  lowest  terms- 
1*  of  I  off  2.  f  of  I  of  H.  .l^ofrVT 

4.Hof    lofAV  5.rVof|off;3i 

.foVof   ^.ofHofH.         Moftof2§ofl5f 

8-  7  of  If  of  I  of  ey'n  Of  H  Of  2,\ 

9-  IIH  of  if*  of  Vt^/-  of  tW«  . 

10.   if  of  il  of  3^/,  of  ,V,  of  1,%  of  1,'^,  of  1,1,  of  IH. 

To  show  that  I  of  2  =  |. 

If  each  of  two  units  be  divided  into  .5  equal  parts  each 
of  these  parts  will  be  one-fifth,  and  there  will  be  10  of 
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ARITHMETIC 


thus,  naving   i   for  its  denominator; 

♦  —  r  —  -y-. 


EXERCISE 

I-  Express  9  as  a  fraction  whose  denominator  is  6.  7.  10   100 
2.  Express  39  as  a  fraction  whose  denominator  is  14.  19.  23. 


FRACTIONS 
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I 


TO  REDUCE  FRACTIONS  TO  OTHERS  HAVING  A 
COMMON  DENOMINATOR 

Reduce  the  fractions  I   |  and  I  to  other  fractions 
having  a  coh.mon  denominator. 

This  denominator  must  contain  li.  5  and  7  as  fact(,rs 

^10,  315,  etc.  ' 

.'.  the  required  fractions  would  be 

7<)  OH  8(1 

1<'S>     1<)S.     ins. 

"'     2To.     iiO.     810, 

and  so  on. 

In  reducing  fractions  to  a  common  denominator,  how- 
ever. ,t  IS  most  convenient  to  select  the  least  denominator 
hat  wUl  contam  all  the  given  denominators,  that  is.  to 
take  the  least  common  multiple  of  all  the  denominators. 
To  reduce 

»'.  ^     '•>    ~ 
to  fractions  having  the  least  comm'on  denominator. 
The  L.C.M.  of  8,  6.  12,  and  9  is  72. 
The  first  denominator  8  is  contained  in  72,  the  I  C  M 

9  times,  therefore  the  first  fraction  I  becomes 

5X9     45 

8X9~72 

Similarly,  the  second.  J  becomes  Ji 

the  third.  ,\        "       yl 

and  the  fourth  j  "        '*'.; 

The  resu'^.ing  fractions  are.  therefore. 
^J'  H.  *h  and  1'^' 


ARITIIMRTIC 
EXKRCISE 


J        I         H  1 

M-     1  J.    (J. 


3'     *».    /«.    li    if 


•)       2     3      4       ', 

3.    4,    „,    ,.,  . 


7    2's.  ^'iv,  ij.  IS    a. 


TO  COMPARE  FRACTIONS  ,N  MAGNITUDE 

^JH.en„i„e.HicHis  the  greater  or  the  tvvorraeti... 

This  cannot  readilv  li«  ^ 
denonnnators.   for    t     Jnnot  t";  M   ''^^  ''^^'^  ^'^"-t 
-t  of  r,  equal  parts  areglater"  ,  "'  ?"   "'^^^"^  ^ 
equal  parts.     But  if  thev  Z      7  "  *''^"  '"'  ""*  of  7 

'ent  fractions  with      ^'^Z  2^^'  '"^"  "'^'^  ^^"-a- 
respectively:  "  ^'^'"""""ator.  they  become 

f  f  and  ;??. 
and  since  28  out  nf  -in 

of  these  parts  '  '-  '"'""  ■""'"  -"  greater  ,„a„  2S 

•  •  s  is  greater  than  f 

EXERCISE 

I-  VVhich  is  the  greater,  ?  or  I? 


•liteJr- 


t'RACTIONS 
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Arn...«e  .„  onier  of  n.aKn.tu.l.,  J.«i,„,..,   „„.    ,„,  ^^^^,^^^  ^ 

4. 


■{Ill 


-i-     1,   .   -t  !• 


2      .7        I   . 
3.    Id.    ...4. 

I  -'   :<  1  •   I  '1 1  ii<>. 

I  "     I  «     i;  J     ..  I 
1  J.   -Jci.    .j:),   ;  ,. 


0  .^.f^.f•Mof,^of7,^,f•',^4!"iil' 

Take  the  Proper  Fraction  ^  and  add  2  to  each  of  its 
terms,  the  resultinj,^  fraction  i;  is  greater  than  I 

For  I  is  I  less  than  unity. 

And  7  is  •  less  than  unity. 

But  ?  is  evidently  less  than  §. 

Therefore  i  is  greater  than  f . 

Take  the  Improper  Fraction  V  and  add  3  to  each  of 
.ts  terms,  the  resulting  fracti.m  }/,  is  less  than  V 

For  V  is  ^  more  than  unity. 

And  {*,  is  j*„  more  than  unity. 

But  *  is  evidently  greater  than  i*n. 

Therefore  J*  is  less  than  V- 

In  a  similar  way  it  will  be  seen  that  any  fraction  be- 
o.>n>es  more  nearly  equal  to  unitv,  bv  adding  tiname 
..nn^rt^both^ 

subllactld'fr'''  /^"h"""""  "'^"  ^'^  '^^'  ""-'>^'-  - 
subtracted  from  both  terms  of  a  fraction .> 


^  VJil 
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i¥ 


\P 


ARITlIMrvTic 
KXERCISE 


'o^i^:zzr'""" """ "'  -« e  .IK.  „„ ,  „  „„.  „,, 

*•  !■  r.  o    1  0    1  M 

•^-   r.  ,i  (change  ?,„  I;').  ,,    ^j    ,    ,    ^  '^•^^.  .■• 

ADDITION  OF  FRACTIONS 

«"d  3  sevenths  be  added    tol  ,''''"''''  ^'  ^^'^'^•"l''^ 

sevenths;  or  as  it  is  written!  ''   "■  '""'   ^^'"   '^  « 

It  therefore  follows  tli.f   if  r 
denominator  thoir  sum  is  '   f ',^'"°r  '"""  ""=  ^^n"- 
the  sura  of  tiK-ir  numeraiors         "" ,"  '"*  ""■""al..r  i. 
"•e  same  as  tMr  iZZtZl  """*  "•"""■■-....  i» 

inato"  'a'r  '"""'"■^  '"  "'  "«'•'>  -e  „„.  u.e  .ame  de„„„,. 


find  till-  sum  „f 

»  f.il.l. 

7    ?    9    * 

JO     I,  ,'.      '.      1 

'■'■    1  1"    iu.    flu- 

;«    7i 


FRACTION'S 


■      7 


II 


IJ      3      4 


11 


*      il     -I 

'i'    ':!■  •'!.  or  ;i.  4, 


'•'  ''t  Vi. 


•     <8.    Ja.   5f>. 

••■  ^  ".  -.  I 

•'■  a-  3.  4- 


find  tlie  valm-  of. 

f'rst  add   thf  fractions   uitl.in    ,i,      i        , 
compound  fractions.  ""'  ''^^^l^^'s   the,,  simplify  the 

SUBTRACTION  OF  FRACTIONS 


t>  It  u 


-t.^r  is    the   difference    of   thei^      "   "''°^^"  ""'"^- 

^eno.ni„atoHstnesa.„e:ftH:^L;;:;rr:'  ^"^'  ^^^•"- 

J'ind  the  difference  between 

f  and  l 

5-'  and  ,-i 
't  f'^llows  that  their  difference  is  if 

5  6  • 
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ARITHMETIC 


I' I 


3.  I  and  i 

6-  2  4-  and  jf. 

9-  }  of  1  and  f  of  f . 


m 


EXERCISE 

J'ind  the  difference  between: 
l-landi  2.  HandH. 

'•  ^  ^'''l  ^  .^.  A  and  xV. 

7-  tf  and  II.  8.  375a„dl4f 

10.  The  sum  of  i^  and  i  and  the  sun,  of  I  and* 

11.  The  sum  of -A  and  ,V  and  their  difference, 
^ind  the  value  of: 

^^      '~^-  13      M-   27 

Ifl    #4.  3        19  '*    7  of  *J-  1 

^7.17A-15|=2,3-|.  '^     "^ 

5+fff     ^-^^^^y  three  different  methods). 

MULTIPLICATION  OF  FRACTIONS 

If  8  be  multiplied  by  12  the  product  is  96 
is  48'l^ieh  M  oS  ''  ''  "'^^'^  ''  ^  «^  ^2'  t'-  product 
"8ben,,,,pliedby.ofl2.theproductis,of96. 

iofS:^H:t:;Lt^^if;^^^'^-^^«^-"Hipiied.^ 

Or  that  8Xi  of  12  =  1  of  96. 
But|ofl2  =  Vandlof96  =  -M 

To  multiply  8  bv  i?  ft,^„         ^ 
and  then  take  J  „,  the  p'rodu'"'  "  '""'"'"^  "  ">■  »2. 
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FRACTlf)Ns 

to 

Similarly  to  multiply  :  bv   '  •=  wp  fir.f 
1-',  which  gives  V.         ^^    •  "y    ^    ^ve  first  multiply  |  by 

Then     '     of     » «  =  o  8 . 
Therefore   f  x  V  =  j^  =  »  ? . 
Similarly  f  X  | X  f  =  f^ x f  =  ^^4^1  =  i  e_. 

a.le.o„i„ato;l„Urcar,Ted:  ""  ''  """"""^  -" 

EXERCISE 

Find  the  product  of: 


7  and  f . 

I  (7,  o,  and  |. 


2. 
4. 

C.  -Jjand^^.,. 
8-  ^1.  35.  af  and  5|. 
10    i+|andi-i. 


12    '  v8      1 


14 


(3      f 
'5  "I 


.•V)x-,V 


1    f  and^. 

3    5,  3  and  ^. 

■*■  4.  5.  «  and  S. 

''•  i  of  i  f  and  I  of  (i. 

0  i+iandi+i 
find  the  value  of: 
II-  lx|X4ix.'V. 

!•'■'•  «=X«n-?of,^+|x(f-i) 

in  l.aud.n.,a..an,.es  the  o.d.  Of  reduction,  as  follows: 

1.  1'n.d  the  value  of  the  fractions  i„  brackets. 

2.  Simplify  the  compound  fraction  ^  of  | 

3.  Perform  the  multiplications  indicated. 

".  wh.- -h^hey™  u'n  ^'''^""^  '^"'  ^"'^^"'^^-^  '"'^-ted  in  the  order 

DIVISION  OF  FRACTIONS 

When  integers  are  used  we  say  that 
as  7X0  =  42, 
then  42-7-6  =  7. 
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ARITHMRTIC 


Si.nUar,y  .„en  '-Uonsare  „.„  „e  .,„  define  .,„. 

then  §,"--V  =  f. 
But  f,"XA  =  ?, 


Divide: 
1    fbyi 
3.  n  by  {|. 

^-  TaXf  of  14  by  99. 
F"ind  the  value  of; 

9.  r 


EXERCISE 


2-  f  by  tV. 

4.  6J  by  8f 

<»•    2ff  by  *  of  (5}. 

8(?  +  |-?)by?of(,«,-|). 


R 
■TO- 


10.  I  of  4^^/, 

11-     »-5-iofl^+5ofJH^(|^«^^, 

I"  11  and  similar  exa.pK.  the  order  of  reduction  i.  as  foLows- 
1    F.nd  the  value  of  the  fractions  in  brackets. 

2.  Simplify  the  compound  fractions 

3.  Invert  each  fraction  before  which  the  si.„  of  division  occurs 

4.  Perform  the  multiplications  indicated. 

5.  Perform  the  additions  and  subtractions  in  fh.      ^      • 

tliey  occur.  "<«Liions  m  the  order  m  which 


COMPLEX  FRACTIONS 


Since  every  fraction  expresses  the  quotient  nf  iu 

merator  divided  by  the  denorr^inator.  T  ^v  siJn  of  """ 

whole  number  by  another  may  always  h.  f""^ 

the  form  of  a  fraction.     Thus  ^f  7t7s  '         "7"""""^  '" 

376  by  195.  the  ooer-.t,  J  V         '^^^"''■ed  to  divide 

of  a  fraction,  thus"     """'  '^  '"'^^^^^'^  '"  ^^e  form 


Ul 


that 


FRACTIONS 
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The  same  method  is  employed  to  indicate  the  division 
of  one  fraction  by  another    7'-^*  Iwi,,  <"Msion 

t  f      f        .        '"'"i"<-r,  /.j-j  being  expressed  in  the 

form  of  a  fraction,  thus-  '"  uie 


rs. 


:h 


Als     (f +  |)-^f  of  (\l  may  be  written 

3     I     2 
4'S 


of 


<i? 


cateThi   thfs  ?."'  ""'  ''"^'•""  '^>^  ^""th-  -  -^i- 

?nmn  1 F       T^'    "'"   '"'"'''"^  expression   is   called   a 
Complex  Fraction,  and  the  two  fractions  so  used  are  called 
r  -spectively  the  numerator  and  denominator  of  the  com 
pex  fraction.     Thus  in  the  above  fraction  |  +  |  is  called 
the  numerator,  and  §  of  6f  the  denominator. 

Complex  fractions  may  be  reduced  to  simple  ones  by 
performing  the  divison,  thus:  ^ 

=  (f+I)-!of6? 

=  !!-¥ 


Simplify: 

8 
1.1 


i 


EXERCISE 


2.M 


5. 


Hsxl 


6. 


I  of  .31 


2        3 
3,5 


li  - 


Hi 


:l 


in. 

17. 


"J  ,  .?J'f  «5 


n 


ARITIIMKTIC 

3       6       IS 


J  2 


•<J 


ih 


14 


18. 


19. 


I 


iff  ■ 


I^  of  i- 


GREATEST  COMMON  MEASURE  AMD   iitac^ 
COMMON  MULTIPLE  Op'^FLcmNf  ^^ 


quarts.  12  quarts  and  Jo  quarts  is  3  quarts. 


•CM.  of  9 


In  the  same  way  the  G   C    \f   «f  n 

seventeenths  and  15  seventeenths  L'  W    ^"'1'"'*^^'   '^ 
Js  the  G.  C.  M.  of         ^"^^^"^*^5  »s  3  seventeenths.     That 

A.  r?  and  }2  is  ,;J,. 

Of  .heir  nu„erators't'„/p  :i:  ^^^r^.i'^  °'^-^- 
denominator.  ^  "  ^°^  common 

If  the  fractions  have  not  thp  «.««.  ^ 


r^  ^■'■''^mm 


■fi.  0^,1^*1 


iWT  r*T.«^ir  »-jL 


KKACTKtNs 
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<omnmn    dcnon,i„atr,r.    and    Ukm    tl.rir    C  C  \T 

fmnul  in  the  mamur  already  statnl.  '*'"'    '" 

It  is  cvidfut  tliat  tlio   J   ('  M    ,.f 
'i.ms  <-.,«l,l  1„.  f,„„„l  i„    ''';,,,    ''  '""■'  """"'"  "I  !'«•- 

roninion  dcnmiiinator.  ^  ^   "'^ 

A  simpler  method  of  fiiwii,,,,  t,,^.  ..  .,  .,  ,  ^  ^,  _ 
of  any  number  of  fractions  „,av  ■  t  \''"''  ^'•^•^• 
lowing  manner:  ^     '  "^''^'""^  '"   the  fol- 

Take  any  two  fractions,    '  i  and  -  >    ,.,),;  i 
lowest  terms.  '  ""  "•'"''  ^""^  "'  tl'^'r 

Any  fraction  which  will  divirlf    .„  ;.,.         i 
and  Rs  do„„minal„r  a  mahiple";  ,"'""'  "  '"'•'"  "'   '^^ 

But  |J*,t,=  ,.xv,  „|,K.h  is  a„  i„,  . 

factor  of  14  and  60  is  a  multiple  of  1.5.       "^    '    '    "'  ^  "  ' 

...  "  '°"''«  "■«"■  'hat  any  common  measure  of  ■  ■  =„^ 
!  must  have  ,.s  numerator  a  common  factor  of  H  and 
21,  and  us  denominator  a  common  multiple  of  Ts  and  40 

^all  as  possiS  "^  """''   ''"''   "■'  ^-ominator  as 

must  be^;:e"=S":f 'the  ""=  ""™"""  °^  "■'  ^-C-^- 

•••theG.C.M.ofliandB 

G.C.M.  of  14  and  21 


L.C.M.  of  15  and  40 


—       7 


4^w 


4S 

AKITHMUTIC 

TofinrltheL.C.M.of  .^.  ^a,u|.. 

Any   fraction   into    wliidi     -         ii     i-   • 
number  of  times  must  l.avo  i/ "'  ""   ^"   '"^^Kf'-*' 

2.  and  its  Ccnominator  a  L^or^rir""^  '"  "'"'^'^'^'  '' 

Hence  any  common  muKinle  of    -•     -       t  , 
•  s  numerator  a  co„„„o„  ^^^^  ^V  i;'^  \  "'"^t  have 

denom„,ator  a  common  factor  of  L.;1:„;;J:"^     '  ""  ''' 

-usIV'as''smara's  l^Zl'    "'IT'    ^'^    ""--^- 
large  as  possible.  ^  "'  ^"^^   ^^'"^  dcnonmiat,;r  as 

is   lh?L.c';r  of"  tC  ''-'  '''  ""--^-  "^  the  ,.C.M 

the   denominator  o'^eLcT^- "^^''^   ^^^^'^'"-'   -^' 
denominators:  ^^•^-   ''   'he  G.C.M.   of   the 

•■•  the  L.C.M  of  ,^,  n  and  ^ 

^I..C.M.of  2,5  and4_ 

G.C.M.of  15,Gand9~''"• 
NoTE.— In  finding  the  O    r    ivr 


Find  the  n.  c.  M.  of: 


EXERCISE 


1.   ,'.,     •      ' 


/  4      «        «       .,3  .      -  •'•     M.   is,    I  iV. 

/^-  ».  M.-Y  -,.  fll,..7i„..  ,j    ,     .    .,,'^ 

Find  the  L.  C.  M.  of:  '  *^    '  "^  ^'  "  "  '" 

^      12.  Is  the  product  of   f,   and     «  ''  '  "'^'  '"^  ■^"^'^^• 

G.  C.  M.  and  L.  C.  M.>         '   "*    '  '   "^"■■*'  *«  the  product  of  their 

13.  Find  the  G.  C    AJ    of   ji    4  i      r? 
G.  C.  M.  into  each  of  these  a„d  determi^  'f  ^  '""'^  ^^^      ^'^^de  the 
yo"r  G.  C.  M.  is  correct.  "'"'  ^'"'"  ^^^  ^««ticnt.,  whether 


Decimals  and  Decimal  Fractions 


In  the  decimal  system  of  notation  the  value  of  a  ditfit 

Thus  in  the  number  444 

"^00  un!^:  '""'^^''  '''''  ''''''-''''  '  ^""^-^^'  - 
the  4  in  the  tens'  place  represents  4  tens,  or  40  units 
the  4  ,n  the  units'  place  represents  4  units 

iV  of  4  or  j% 
The  number  would  then  be  written  444-4 

The  4  lo  the  right  of  the  decimal  point  is  read  4  tenths 

i.  »"ur;;:p::se„rroM  or"/°  '"^  "'"'^j "« *  '-"■= 

P    ''^nt  ,(,ot  .oor^^s,  and  is  read  4  hundredths 

Of  thtsTudtht'th"  :t:fi::r  r-'  ^  ^^-'- 

and  so  on.  """"^^^  °^  ten-thousandths. 
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r)0 

ARlTUM/rric 

If  a  nuinbor  docs  nf>f  ^r.«f  • 
deno^inatio,,.  it  ZytZlZ""'  """''  "'  '"'  "''<"" 

0-376, 

Cemi';;;?;;::;  '^'''"  "■-  """^'  p-acc  but  it  is  „„., 

•376, 
and  denote.  3  tent..  7  „„„„.e„t„.  and  0  t„„„,and.hs 

"'"'"^^"°'-"--;---o-csitsp,::a, 

'"  ""  ^"'""^  »ay  „c  n,ay  liave 

fh.  t    ..  ■""''■     ■"«»<.  and  soon- 

the  last  denotes  4  hnndrod-thousandths 

tiont;"  ""■"""'  ^-  ".led  Decimal,,  or  Decimal  Frac 

The  number  -67 
denotes  6  tenths  and  7  hundredths;  that  i. 


1  7 

but-^and-^  =  -^+-L_     - 
^0  100     10^l00~lli^ 


67 


Therefore  -07  is  read  .,>,,.,„.„,  ,„„„,^,,,^ 

in  the  same  way  -347  '  ^ 

seven    thousandths.     Thu/l  f''  ^'"'"^'''^  ""^ M'^- 

whole  number  of  the  denon.7'7        '""^'    '^    ^^^^   as  "a 
digit  to  the  right.  ^'"^'"'"^t.on  indicated  by  the  last 

The  number 
hundr'dtl^"'   ""'"''  -■"   "^""y*.   and  ei,aty.„i„e 


DRCIMALS    AM)    DlielMAl,    l.RACTlUNS 


31 


tT 


EXERCISE 

Write  the  fnllovviriK  numljcrs  in  words: 


1.  7-6.  2.  3!)-:j. 

r).  -762.  6.  7»52-702. 

!).  24000036. 
12.   -000006. 


3.  4-80.  4.  762. 

7.  12;5I-r,078.      S.  123-45678 

10.  •2436.  11.  -0006. 

13.  -OOOOOOOtti. 


Expres.'i  in  digits: 

14.  Seventy-six  and  eighty -nine  hundredths. 

15.  Fourteen  and  three  thousandths. 

16.  One  hundred,  and  three  ten-thousandths. 

17.  One  hundred  and  three  ten-thousandths. 

18.  Thirty  thousand  and  seventy,  and  one  thousand  and  eighty- 
three  milhonths.  *    ' 

In  practice  37-34056  is  read  "37,  decimal,  3,  4,  0  5  6  " 
•7854  is  read  "  decimal,  7,  8,  5,  4." 

6 


Since  -6  is  six  tenths  =  —, 

10 

■69  is  sixty-nine  himdredths  = 
1000  100 


69 
100 


herefore  it  appears  that  a  decimal  may  be  expressed  in  the 
form  of  a  fraction  by  taking  the  decimal,  after  removing  the 
pomt,  for  numerator;  and  for  denominator.  1  followed  bv 
as  many  O's  as  there  are  digits  to  the  right  of  the  decimal 
pomt. 


52 


ARITH^fBTlc 


""owed  by  0-s  .av  "b^  ::;Z:''''''^^""^^^^^or  is   I 

he  nun^erator  i„  such  a  way  thl^.h  ^'''"'"'  P"'"*  i" 
'J'S't^  to  the  right  of  it  a?L.  ^'"^  "^'^  ^^  «^  rnany 
mator.  ««  there  were  O's  in  the  denom^ 


i  nus  ;— —  =  .347 
1000     ^'• 


1 0000 


=  0347. 


Placed  between  the  deciml,  """'^rator.  a  cipher  is 

the  numerator.  ""^^  P"'"^  «"d  the  f5rst  digit  of 

In  the  same  way, 


1000 


=  007. 


of  mlegers.  °>^  °'  ""^  "ddifon  and  subtraclion 

ope'a"i:r:atVus:  be7ata  L"  T'"™  "'""  <"  "=- 
have  the  same  de„„„i„at„  '7h  "  '""^  *S"'  ""->• 
"n.ts  must  be  piaeed  under  units  ,'  ?.''''  ""'"•  ^hus 
and  so  on.  "'"'''  """=■  'enths  under  tenths, 

-"::.r,s.X'it-,7..r=-r 


Arrange  the 
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To  add  -3487.  16  390.  3  U4324  a,.d  740  28  arrariKe  the 
numbers  thus : 

•3487 
1639G 
304324 
746-28 

7660G794 

Subtract    3- 14159265    from    57-29577. 
numbers  thus: 

57-29577000 

3-14159265 

54  154 17735 

NoT8.-The  three  ciphers  which  have  been  added  to  the  minuend 
do  not  change  its  value,  and  therefore  do  not  affect  the  result. 

EXERCISE 

Add  together: 

1.  36-4158,  3426,   -3246,  59-637,  and  .i-C. 

2.  57-29577,  -01,   -7854,  1-732  and  1-4142. 

3.  3-14159265,  2500,  -4771213  and  -00004848. 

4.  Subtract  5-239476  from  100-462. 

5.  Subtract  the  sum  of  3-497  and  2-1685  from   10. 

6.  Find  the  value  of  10-3 -4-267 -f -64  - -0976 

MULTIPLICATION  OF  DECIMALS 

If  the  decimal  point  in  a  number  be  moved  one  place 
to  the  right  the  number  will  be  multiplied  by  10. 

Take   the   number   679428  and  remove   the   decimal 
point  one  place  to  the  right  and  the  result  is 

679-428 


r.4 


ARITIIM|.;tic 


2  thousandths 
4  hundredths 
9  tenths 
7  units 
6  tens 


2  'lundrcdths. 
4  tenths, 
9  units, 
7  tens, 

so  that  each'disit  represents  ten  tir.."  ''""''''^'' 

new  number  as  in  the  old   and    h     ?      "'  "'"^^'  '"  the 

•^  ten  times  the  old  one.  '"*^^°''*^  ^'^^  ^^^  "umber 

If  the  decimal  point  h^  o„„- 
the  right  the  result  will  be  100  fr   T"^.  ""^  P'ace  to 
3  places,  1000  times,  and  so  on  °"^'"''  ""'"l^-r; 

It  will  be  evident,  too,  that  if    i       ,     • 

"loved  one  place  to  the  left  the  1     k      '^''""^'  P"'"t  be 

^0.- if  two  places,  b,  100;  i/Jht  ^t^;"-^;',^^  ^'^-^ed  by 

I"  the  case  of  a  pure  decimal  the  H      ^  /     ^'  ^""^  '°  °"- 

to  the  left  by  pJa^g  cipheTsbet     '"?'^°'"*'^"^«^-ed 

"earest   figure,    thus     -67  xT        .     '"  *^"  P°'"t  and  the 

•"«^:  and  this'  wh^n  dfJid  dT/l'o'r   ''   ''  '^^^^ 
so  on.  "  °>    ^0  becomes    0067,  and 

Multiply  37.643  by  3-86. 

.•J7-643=  37—  =37643 
1000      1000 

and  386  =  3-^  =  ^ 
100     100 

•••  37-643X3-86  =  ^-i^v3^^ 
1000  ^100 

_  37643X386 

~i(moo~ 

^14530198 

looooT 

=  145-30198 
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ori 


i 


Now  this  risult,  if  till,  denn.ul  point  Ik-  omitted  is 
the  product  of  liTiil.i  and  lisn,  whidi  are  the  multiplicand 
and  multipher  with  their  decimal  points  removed,  and  the 
numlH^r  of  digits  after  the  decimal  point  in  the  product 
IS  equal  to  the  sum  of  tliose  in  the  multiplicand  and  mul- 
tiplier, there  being  3  in  the  multiplicand,  2  in  the  mul- 
tiplier, and  5  in  the  product. 

It  will  sometimes  be  necessary  to  place  ciphers  to  the 
left  of  the  figures  in  the  product  in  order  to  obtain  the 
requisite  number  of  decimal  figures,  thus, 

Here  the  product  of  li  and  2  consists  of  one  digit  only 
but  the  product  requires  two  decimal  digits,  which  are 
obtained  by  the  introduction  of  the  cipher. 

EXERCISE 

Find  the  product  of- 

1.  1-732  and  1-4142. 

2.  2-230  and  2-449-). 

3.  147-4771  and  -30103. 

4.  57--2y^-7  ami   1-01. 

').  20403-14I()  and   -00037.S. 

f>.  -00004X48  and  r)4«i3. 

7.  101-0101,  37-203  and  3-2. 

X.   -04.   -(Xi,   -003  and     1. 

f»    -I,   -01,   -001,   -0001 ,  and   1000. 

0.   -1,   -1,   -1,   -01.    -01,   -01   and   1,000,000.000. 

DIVISION  OF  DECIMALS 

If  it  is  required  to  divide  o7-20o:.^  bv  0-79.  the  divis- 
'on  IS  perlonned  in  the  same  way  as  if  the  numbers  were 
mtegers,  the  only  difference  being  in  the   interpretation 


:?3P?? 
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ARITHMETIC 

"ien  divided  i„,„  57  rives  K„.t"  °'  ""'''■  'i"«  « 

P"'-    W  8  is  a  units' Tg     "^J  au^,   ""  '"  ""  '""=8-1 

quotient  must  be  8-42'-, 
Divide  5720575  by  0079 

the  divisor.  *  '  ""'^  '"  the  integral  part  of 

We  have  now  to  divide  572-0575  by  6-79 
There  will  now  be  2  digits  in  th    ■ 
quotient,  and  therefore  the  Z^^^^^  T^T'  '"'  °^  ''^ 
Divide  05720575  by  67-9. 

Then  we  have  ,„  divide  005720575  by  679. 

"  is  now  seen  thof  +1,    ^ 
quotient  is  in  the  fourth  d  r^"^''^"*  ^'^'^  *"  the 

the  result  is  -0008425  "^^^  ^^''''   ^"^    therefore 

decimaltdnSVeTan!e"num^^^^^^^    1'^"'   «.^^*  -°-  the 
and  the  divisor,  so  thaTthe  hT  P^"'"'  '"  '^'  '^'^'dend 

integral  part.     The  pile!   JfZ  " «  '^^^  °"^  ^'^'^ '"  ^^e 
'n  the  quotient  may  then  be  dL  ''   significant   digit 

after  the  division  is  per^or^d  """-       ' '"''"'""'  ^"' 
properly  placed  in  the  q notion f         ^'""^"^  ^^^^^  "^^^  be 
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Divide.  EXERCISE 

1.  1-728  by  1.44,  by  14-4  and  by  144 

"^  I'  IsZT^T  ''  '''-'■  ''  ''■'■  'y  -32.  by  .064 

and  by  I77H7''  ''  ''''•  ''  '''''  ^^  ^«049.  by  19.683.  by  -243. 

5.  1771561  by  146410,  1100,  12100,  13310 

6.  34-2  by  25,  625,  12-5,  250,  500 

7.  1679616  by -006,  .216, -1296,   07776 
8    1  by  2,  5,  8,  25,  64,  125,  256,  625 

Divide  to  5  places  of  decimals- 

"ll^3oTl^'.■^''  *  ^«i  by  2.31258. 

-      "     30103  by  .43429.  .      12.  1,3  by  355 

TO  CONVERT  A  DECIMAL  INTO  A  VULGAR 
FRACTION 

Since  -9375  may  be  expressed  as 

9375 
...   ,  loooo' 

1  e  "  ^^  divide  successively 

by  5  we  obtain 


15 
16" 


Similarly  -5104  =  il2i  =  il^ 
10000    625' 

EXERCISE 

Reduce  to  equivalent  vulgar  fractions- 
1.  -96875.  -8125,  -0064,    00032 

2  JsTiTzz'  if  ZTj.  ltd  tr  ^'^  ^''^^  -  ^'^'--  •'- 

any  power  of  ,0,  as  100.  im,  IZ    hat  "TT  'l'"'  '''''  ''  ^^^ 
powers  of  2  and  5.  *  °°  '^*=*°''s  but  2  and  5.  or 


1 


fe3Bl«*3r;, 
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TO  CONVERT  A  VULGAR  FRACTION  INTO  A 
DECIMAL 

When  11  is  divided  by  16  the  result  is  -6875. 
But  ll-rl6  is  equivalent  to  the  fraction  J  J. 
.••iJ  =  -6875. 

EXERCISE 

Reduce  to  equivalent  decimals- 

'•4.       2.       4, 


2 


•■>             5  7 

1  ff'       1  iT.  i  ff, 

•I      I  2         3  4 

•»      "•  '•       5.  5 


3.        5 

8>       8> 


Iff. 


7 
8- 
1  I 

1  a. 


H. 


u. 


4-  ii/}H.  m. 

Express  as  decimals  to  6  places: 
6-  I     i     ?.     i.     5.     ?. 

7-  ^f.    tf    iVV.    AH.    i!3S. 

8i     I     i     i 


1  i . 


!» 
15- 


CIRCULATING  DECIMALS 

If  we  reduce  the  fractions  |  and  f  to  decimals,  we  get 
for  the  former  -875  and  for  the  latter  -8333.  with  remainder 
2,  which  mil  give  another  3  in  the  quotient  and  another 
remainder  2,  and  so  on  forever.  Such  a  decimal  as  -8333 
etc..  is  called  a  Repeating  or  Circulating  Decimal  The 
repeating  digits  may  occur  either  singly  or  in  groups 
and  may  either  commence  immediately  after  the  decimal 
point  or  at  some  distance  from  it. 

Thus:    f  =  -333  etc.,  which  is  written  -3. 


I  =16666  etc., 
iJ  =916666  etc.,  " 
fi  = -72727272  etc.,  " 
J«  = -513513513  etc.," 
U  = -38636363  etc.    " 


-16. 

-916. 

•72. 

-513. 

•3863. 


niXIMAI.S    AND    DKclMAr,    IRACTIUXS  ->-) 

livery  terminating  decimal  can  be  ex,,resseci  as  a 
vulgar  fraction  whose  denominator  is  a  power  of  10.     ' 

Thus,  .32=,-,  .019=,  >.';.„  etc. 

Conversely,  every  vulgar  fraction  having  a  denomin- 
ator whK-h  .s  a  power  of  10.  or  which  can  be  changed  Tnto 
such  a  fraction,  can  be  expressed  as  a  terminating  decimal 

Thus:  ,■•'„  = -3 


4  _  iili  _  _s    _ 


~  1  (5  —  "8 


*      2x2       axjxr.76  —  i'off  =  .75. 


But  It  ,s  evident  that  a  fraction,  in  its  lowest  terms 
cannot  be  changed  to  an  equivalent  fraction  whose  de- 
"ommator  ,s  a  power  of  10.  if  its  denominator  contains 
any  prime  factors  other  than  2  or  5. 

Thijs  •?,  ,«,,  V  ^a„„^j  ^^  ^^^^^^^  ^^  terminating 
decimals  because  7,  14  and  30  respectively  contain  other 
prime  factors  besides  2  and  5. 

It  follows  then,  that  if  the  denominator  of  a  fraction 
(m  Its  lowest  terms)  contains  factors  other  than  2  and  ', 
the  corresponding  decimal  can  never  terminate. 

We    have   next    to   show    that    these    non- terminating 
decimals  must  repeat.  ^ 

7)3000000000000 
•428571428571 

Reducing  the  fraction  L-    to   a    decimal,   we  find  that 
the  remainders  in  order  are 

2,  6,  4,  5,  1.  3, 
and  the  dividends  must  therefore  be  (after  the  first) 
20,  60,  40,  50.  10.  30. 


ARITHMETIC 

saml'lslTfi':  """"^  "'^""^'^  '^^'^  '^  -"  be  the 
same  as  the  first  remainder,  and  so  on; 

therefore  the  second  set  of  6  digits  in'the  quotient  must 
be  the  same  as  the  first  set  of  6  digits-  and  for  Vh. 
reason  the  third  set  wi„  be  the  samf  I:"  t^e  second      ""' 
order'"  the  digits  in  the  quotient  must  recur  in  the  same 

And  since  in  dividing  by  seven  there  can  be  only  6 
different  remainders,  it  follows  that  there  can  be  only  6 
digits  in  the  repeating  part  of  the  decimal.  Sim  J^  i^ 
the  denominator  of  the  fraction  is   17,  there  clnot  be 

nator  is  19.  not  more  than  18  digits,  and  so  on.     So  that 
the  number  of  digits  in  the  repeating  part  of  a  dec  ma 
cannot  be  greater  than  the  divisor  dimii^shed  by  j     " 
The  number  of  dibits  in   tu^   ,„^     *• 

always  be  so  great  as  ti      for  ^^the^H     '"^-  """''  "'"  ""' 
or  o   «„i  I  "  ^"^  denominator  be  3   6 

or  9    on  y  o„e  digit  will  repeat;  if  11.  two  digits-  13    six 
digus;  31.  fifteen  digits;  37.  three  digits;  41,  five  digft's 
To  determine  where  the  decimal  will  begin  to  repeat - 
We  find  that    I  =  3. 

"  Ml 

6=16. 

"i^j  =  -583. 
"  i?  =  -7916. 
In  the  first  of  these  the  factor  2  does  not  occur  in  the 

d:^r;/"^  ^^^ -^^-- ^-- -  repeat  ^ :;;: 
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In  the  second  case  the  factor  2  occurs  once  in  the  de- 
nominator and  one  digit  occurs  between  the  decin-al  point 
and  the  repeating  digit. 

In  the  third  case  two  2's  occur  as  factors  in  the  de- 
nominator and  two  digits  occur  between  the  decimal 
point  and  the  repeating  digit. 

In  the  fourth,  three  2's.  and  so  on.  everv  2  which  occurs 
as  a  factor  in  the  denominator  having  the  effect  of  moving 
the   first  repeating   digit   one  place  further   to  the  right 
and  the  same  will  be  found  to  be   true  if  5  be  substituted 
lor  Z  m  what  has  just  been  stated. 

If  2's  and  5's  both  occur  in  the  denominator,  the  same 
thing  will  be  true  of  the  one  that  occurs  oftener.  and  the 
other  will  not  affect  the  position  of  the  first  repeating 
digit.  Thus,  if  2  occurs  four  times,  and  5  three  times 
there  will  be  four  intervening  digits;  if  .5  occurs  three 
times  and  2  once,  there  will      3  intervening  digits. 

The  reduction  of  a  vul^  ir  to  a  decimal  fraction  may 
generally  be  much  shortened,  as    ,    the  following  examples : 

1.  Reduce  rV  to  a  decimal  fra*^  ion. 

19)70(-36842105263 '  -)7S94736 

130 

114 

160 
152 

80 

•  .  ^«n'  'n'u'"u  *^^^  "'"  '"'"'^  "^*^"'-'  ^y  dividing  19 
into  80  will  be  half  that  obtained  by  dividing  19  into  IfiO 

We  may  therefore  begin  at  the  figure  obtained  from  160 

as  dividend  and  divide  by  2.  and  continue  this  operation 


02 


AKirilMHTIC 


ii 


Thus  divide  2  successively  into  S.  4.  2    1     10    5    to    , 
etc..  and  obtain  the  quotients  4.  2.  1.  0.5.  2.  0.  oL  ' 

2.     Reduce  is  to  a  decimal. 

13)120(()230769 
117 

3 

>2.  3"1»;  27" "oM'  "'  ''■  "'  -"^  "'  --  ""Me  4  i„.„  », 

Thus    in  the  operation  of  reducing  a  vulear  frac.inn 
o  a  dec,n,al,  when  a  remainder  is  re'aehed  „h  eh  t  a„ 

EXERCISE 

Reduce  to  decimal  fractions: 

^--     ^5.     H.     W.     A.     ^.     ^. 

2-^i     H.     #i     ^?,     ,V     in. 

If  we  reduce  I.*    •    <    «   s  .„  j    • 

^  '•  r,  7.  r>  1,  r  to  decimals,  we  have 

* -142857,  J -.285714,         2.. 428571, 

-; -671428,  ?  =  . 71428.?,        5-857142 

and'^n'ttrjo^rcr'^Th '^1  ""T  '"  '"  '"^  "-"•^'- 
*.  by  2;  2,  by^and  so  on    "'  '  '^  "'"^^^  '°"°-''  "'^  ^^ 

appHcttio'^'lnhiL:,';"'""   '■""'"■   "'-•™'"-   -"  "•= 
lent'to';"""'"'  ""'"  '°"'*'"'  «""  '"^dccinialequiva- 


DIvCIMALS    AM)    DIXI.MAI,    FKACTloN. 


()3 


By  division  we  get  7  as  the  first  digit  in  the  quotient; 
then,  knowing  that  7  is  followed  by  l,.l  by  4,  etc.,  we 
have  at  once  714285,  and  therefore 

?  = -714285. 

2.  Reduce  Hi  to  a  circulating  decimal. 
28)27()(-»G4 

252_  ...  .r  =  .j,6,. 

180  =.o(i. 

168 


120 


In  this  case,  since  there  are  two  2's  as  factors  of  the 
denominator,  there  will  be  two  digits  betwet  i  the  decimal 
pomt  and  the  first  of  the  repeating  digits.  Therefore  4  is 
the  first  repeating  digit,  and  the  others  are  known  at  once 
to  be  2,  8,  5,  7,  1,  and  therefore  the  required  result  is 
•96428571. 

3.  Reduce  i  ?  5  to  a  circulating  decimal. 

Here  the  factors  of  the  denominator  are  5,  5,  7;  there- 
fore there  will  be  two  digits  between  the  decimal  point 
and  the  repetend,  and  the  repetend  will  contain  six  digits. 
Hence  the  same  method  as  in  Ex.  2,  gives  the  result 
•00571428. 

From  the  value  of  iV  already  found,  we  can  find  the 
value  of  any  other  proper  fraction  having  19  for  denomina- 
tor.    Take  for  example  ,',, : 

On  dividing,  the  first  digit  in  the  quotient  is  1,  but  as 
1  occurs  twice  in  the  repetend,  we  must  obtain  by  division 
another  digit  in  the  quotient;  this  is  5.  Then  we  are  at 
once  enabled  to  write  down  the  remaining  digits  of  the 
repetend,  namely,  789,  etc..  and  therefore  the  required 
result  is  •1578947368421052(;3. 


61 


ARITHMETIC 
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TO  REDUCE  CIRCULATING  DECIMALS  TO 
VULGAR  FRACTIONS 


10  times 
9  times 


Similarly 


.2=      •2222... 
•2=   2-2222.  ... 
•2=   2 
•2=   S 

•4=   I,         -7  =  1,  and  so  on. 

•23  =     -232323 

-23  =  23-232323 

•23  =  23 
•••     -23  =  1*. 

•47  =  H.  -246  =  fH,  and  so  on. 

•38725=  -38725725.   .   . 

..    100  times  -38725=         38-725725. 

•-    100,000  times  -38725=  38725-725725 

.-.  (100,000-100)  times  -38725=  38725-38 

38725  —  38 


100  times 
.  99  times 


Similarly 


•38725  = 


100000—100 
38687 

99900" 


The  numerator  of  this  fraction  is  seen  to  be  the  differ- 
ence between  the  given  decimal,  to  the  end  of  the  first 
penod,  and  the  part  of  the  decimal  which  does  not  repelt 

are'^diritsTn'^J,"''''  '""'*'  °^  ^'  '"^"^  "'"^  ^«  there 
are  digits  in  the  repeating  period  followed  by  as  manv 

andXL'Ttr"   ''''''   '^^^^^"   ''^   ^^^-^  ^ 
and  the  first  of  the  repeating  digits. 


j^*iip»i'ftir-r 


¥-^M 


,— pi-j. 
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Thus    ()32fi7  = 


09000 


12-3470  =  ^^^^1^1^. 
9990 


EXERCISE 

Reduce  to  vulgar  fraction.  i„  their  loHcst  terms; 
1     t>,  -72,    0!),    ;{87,    (i021,    7I12S.i 

2.  •194^5,    09,    02083,    1142857.  or    If. 

3.  2-3.  3  IH,   14  037,  7  14.571428 

APPROXIMATE  DECIMALS 

It  is  seldom  in  actiral  work  that  decimals  are  required 
correct  to  more  than  3  or  4  decimal  places. 

When  we  say  that  a  result  is  "correct  to  2  decimal 
places  we  will  assume  that  the  result  is  correct  to  the 
nearest  digit  in  the  second  decimal  place,  or  to  the  nearest 
hundredth. 

Just  as  $8-739  is  read  $8-74  to  the  nearest  cent  or  SO 
to  the  nearest  dollar,  so  8-739  is  read  8-74  to  the  nearest 
hundredth  or  to  the  second  decimal  place.  To  the  nearest 
tenth  It  IS  8-7  and  to  the  nearest  unit  it  is  9. 

When  we  use  8-74  as  an  approximate  value  of  8-739  the 
error  is  -001  (8-74-8-739),  but  when  we  use  8-73  the  errr,r 
,s  -009  (8-739-8-73).  It  is  thus  seen  that  8-74  is  a  clcsc^ 
approximation  to  8-739  than  is  8-73. 

Also  2-3472  =  2-347  (Correct  to  3  decimal  places  or  to 
^         2-3476  =  2-348  |the  nearest  thousandth. 


F^r 


66 


ARITHMETIC 


EXERCISE 

fivp  H    ^''/  ?*  ""^"^  °'  ^^'^^^^"^^  *'*'"'^^»  »"  ""^.  t*"-  three   four 
five  decimal  places.     What  is  its  value  t,.  the  nearest  unk? 

Wh«t  i cT^'  ''  '^^  'T  '"  *^'''"*^  ^'^^  '''  ^"  approximation  to  4-387' 
What  .s  the  e-ror  m  takmg  4-39?     Which  is  the  closer  approximation' 

hunJLr^'tnll^  ^;;r     ^^^^  ^^  ^^'  --«-  -  the  nearest 
placet;  ""'"  '"'  '""'  °'  '■'*  X*«  -  3«  X 1  -47  correct  to  two  decimal 

n«r/!'  !u^^^  '"  *'  '^''''"^^'^  '"*°  '2  "'l"*'  P«^t«'  find  the  length  of  each 
part  to  the  nearest  tenth  of  an  inch. 

rect  ?   fJ''''^'  ^^'■^l^^  ''^  ^-  '^^^^  •'"  ^  *"''  »  05178  by  11,  each  cor- 
rect to  the  nearest  thousandth. 

7.  Find  I4-287X1-324  to  the  nearest  cent. 

CONTRACTED  ADDITION  OF  DECIMALS 

When  absolute  accuracy  is  not  required,  a  result  suffic- 
iently correct  for  most  purposes  may  be  obtained  in  the 
manner  shown  m  the  following  example: 

Add  together  the  following  numbers  so  as  to  obtain 
their  sum  correct  to  3  decimal  places: 

2147853.       1-27.         4-2173,         -0428. 

Write  down  each  number  to  5  places-2  more  than  the 
required  number,  thus: 


2  147 

1-272 

4-217 

•042 


85 
72 
31 
80 


7-680 


68 


.-.  the  sum  is  7-681.  correct  to  3  decimal  places. 


■"J .      .  \ 
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EXERCISE 

Find  the  sum  of. 

1.   -43975,  2142(«,  1-4739,  -OWil'a  to  2  i-Iaces. 
'  2.  -63.  ■(Hi4,  .0067,  .037fi,  040.;  to  4  places. 
3-   iV.  7.  !.  -043,  5j,  2}  to  3  places. 
4.  Find  to  r>  decimal  places  the  value  of 
}  +  \^+\^  +  l,+ 

6.  Find  to  4  decimal  places  the  average  of 

I    ?    I     !     "     T 

3'    *•    i5>    «i     7.    J- 

6.  Find  to  5  decimal  places  the  value  of: 

*+7irj+i  nni+T7T^in+ 

-  7.  Find  the  exact  sum  of  316,  219,  4027,  giving  the  answer  as 
a  circulatmg  decimal. 

CONTRACTED  MULTIPLICATION  OF  DECIMALS 


(a) 

9-8413 

1  234 


39 

295 

1968 

9841 


12144 


(b) 
9-8413 
1234 


3652 
239 
26 
3 


1642 


9841 

1968 

295 

3^ 

12144 


(c) 
9-8413 
4321 


3 

26 
239 
3652 


9841 

1968 

295 

39 


1642 


12-144 


3 
3- 
2 
4 


In  the  foregoing  methods  of  multiplication  (a)  show« 

he  complete  product  obtained  in  the  usual  wa>     b)  al^o 

s^ws  the  complete  product  obtained  by  a  method  whth 

ttffirJT/'-  T'^'  ^"  *"^""""^  '"^^  "P^-tion  with 
the  first  digit  on  the  left  of  the  multiplier.  In  the  com- 
plete multiplication,  if  the  result  is  required  correct  onTy 


&r:v?t  '• 


"*  ARITHMETIC 

%.tN  ....  the-  nsnt  c.  tht-  vertical  line.  i„  ,a)  or  (b)    is  to 

To  obtain  the  proper  digit  to  be  carried    the  first  .nl 

The    simplest  way  to  do  this,  is  to  arrange  the  work 
as  shown  m  (c,.  then  each  digit  of  the  multiphe    is  mul 
tiphed  mto  the  digit  above  it  and  those  to  the  left 

the^^"!"  ^?^''  "^  '^"  '"""tiplier  must  be  mult.phed  mto 
the  hrst  dig,t  to  the  right  in  the  multiplicand  for  th^ 
purpose  of  obtaining  the  digh  to  be  carried 

r.ed'^''"\'' ""':'''•  ^"^  '^'  =  '^'  ^^""^  -h.ch  2  .s  ear- 
ned,   makmg   the   last   product   :m.     Here    2   is   carried 

product  of  984  by  3,  0  is  carried,  as  the  product  1X3  is 

rbTci^r^"  ^^  ^"-  '^-^^p-^uct%84ix2."?;: 

should  tr'/'r  '^;  '^'^^^  '°  "^^  '^"^'^  the  following  rule 
should  be  followed:  If  the  product  is  between  0  and 
4  .nciuswe.  carry  0  if  between  5  and  14  inclusive,  car^ 
1.  If  between  lo  and  24  inclusive,  carry  2;  and  so  on.^ 

If  we   wish  to  multiply  to  4  decimal  places    that  is 
mult    r"  ;.''  P'"'"^'  ^^"^^^   '^  '  d--al  pile  s    th 
d"^     orth  r-f"^"   '"   '^^'^'^^   order, 'the   un' 

thff       .uH   "^"Itipher    oeing  placed   under  the  digit  in 
the  fourth  decimal  place  of  the  multiplicand. 


I 


I 

: 


..•■.Ui, 
tjl.l(\-S. 

;?4}»!.- 

I 'Jot 

172 

Hi 

1 


•1228 
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/    -344657    by     .mm    correct    to    4    decimal 


Here  tlic  units'  (lijt,Mt  of  the  mul- 
tiplier is  0  and  is  placed  muler  the 
digit  in  the  liftli  decimal  place  iti  the 
multiplicand.  The  multiplication  In 
the  U  may,  of  couise.  be  .jmitted  in 
the  work.     Tlu-  product  is    1228. 


Multiply    .U0372G   by    i;j.o(i4;i2   correct    to  li   decimal 
places,  that  is,  to  the  nearest  thousandth. 


053/ 

234653 

537 

161 

26 

3 


■728 


26 

3 

2 

9 

2 

2^ 

8 


Here  the  units'  digit  of  the  multi 
plier  is  placed  under  the  fourth  deci 
mal    place    in    the    multipHcand,    and 
the  tens'  digit  of  the  multiplier  under 
the  fifth  decimal  place.     In  the  raul 
tiplication    bv    5    we   carry   a    4   from 
the    product    35.    since    the    complete 
product  would  be  more  than  35.     The 
result  is  -729. 
When  the  multiplier  does  not  contain  just  one  digit 
m  the  integral  part,  as  in  the  last  two  examples,  it  might 
be    beter    to    change    both    multiplier    and    multiplicand 
so  that  there  would  be  only  one  digit  in  the  integral  part 
of  the  multiplier.  *       ^ 

Thus  -344657  X  -356432  would  become 

-0344657x3-56432, 
and   053726X13-56432  would  become 
•537'26X  1-3.56 132 
The  operations  here  performed  would  evidently  leave 
the  product  in  each  case  unchanged. 
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EXERCISE 

'  '    «09,85x/-3,      2.47.321X3.14,6.        3    .7028X4.7,.         ' 
;».28,x.3,7.        ..  .„,420x,4.r,7,.        O.'  ,  ^x.^ 

r«.::r """""""""  "-'-""-"-'^ 

7.  -926347  and  2-80435.  o    i., -j^sn 

9    -^718      ...  1 -'-3456  and   6543. 

9.    03718  and  56-713.  10.  786  and  -421 

F'nd  to  the  nearest  unit  the  product  of- 

11.  46-207  and  8-136.  lo    v.r  ok       . 

^■^-  >5<j5-25  and  -317 

13.  13-625  and  13-625.  h    .o„  „      /     " 

,,  ^'^    b015-12  and -0535. 

15.  Find  the  product  of  -4127  and  3-2lfiS<; 

thousandth.  ""  '^  ^'^^5-  correct  to  the  nearest 

16.  Find  the  product  of  8574  anH  d-io 

thousand.     (Find  85-74  X4-32  correct  to  ,h  ''^  "'^  "'"'^^^  ^^" 

,  -    „  '-orreci  to  the  nearest  unit  ) 

17.  Find  82317X40n  tn  th 

w  A4U1J  to  the  nearest  million. 

18.  Find  $167-4322X3-145  tn  tu^ 

'^"^  i40  to  the  nearest  cent. 

19.  If  a  metre  =  39-3701  inche.!    fi„^ 

the  number  of  inches  in  16-72  metS;  ""'""''  *°  '"^  "^^'«t  ""it 

the  e:ui l^oTl wV5?et:^'^-^'  '"'  '°  ''^  ^  ^-h  of  a  .ard 
2-23^5.  '''"'  ^'^  ""-^^  ^^'^-^^  P'--  the  value  of  3-1416  X2.2345X 
^--X- .2  •  :S^- -  - -r  Places  that  1.81712X 

CONTRACTED  DIVISION  OF  DECIMALS 

^  Jivide  23439S766   b,  23456789  to  six   digits   in   the 

-rt;^:::ti::t^ir^--        ««. 


%.irm:t'jr^\ 
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theri:::::^-t^r:i.r-^--  how... 

the  quotient  is  correct  in  eLh  cas"  '       '"  "'"'' 

the  <^":;;e  t:2^::,neS;'r  ^^^'  ^"^  '^^^^  ---  ^^-^  -^ 

Thus  in  every  case  we  ha^e  only  tol^.'?""^'^^  ^"  ''  '"^-^  -'^  ^Ji^^s 

contain  one  digit  more  than  thl!       ,  ""''  °^  ''''"  ^'*^'''»'-  ^«  ^^i" 

.    the  divisor  does  nTcontal^h  """■''.'■  """"^^  '"  '^'^  """»'-'      '^ 

should  be  added  ^"  '"'''""^^  ""'"b-  "^  'ligits.  ciphers 

Divide    2718281828    by    aunqoiv-.    . 

3I4159*J;,)2718281828(8 
2513274 

205007 

31415»2flj)j2a5007(ti 
188495 

lti512 

Similarly  we  next  divide  by  four  digits,  thus- 
3141Sy;!«;j)  10512(5 
15708 
804 

Next  dividing  similarly  by   three  and  two  dirits  nf 
the  divisor  we  get  the  other  two  dieits  of  th        ^. 
which    is    therefore    8652'^     tu  •  quotient. 

pointbeingdetermLd'f  [hf samT'r  :J  ['^  'r^"^^ 
division    of   decimals..     The    studeTt  rustnemerr:o 


«•<■ 
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205007 

188495 

16512 

15708 

804 

628 

17G 
157 

A   convenient   arrangement    is   f„   ni 
the   quotient    under   the   pX    h'    I     r  "^'^'   ^'^''   '" 

used  in  obtaining  it  thn;  S  Z  u!^-'  "'  ''^  ^'^•^^- 
by314J59,  andisacx;,r;in  /  "^'^'""'^    ^>-   dividing 

under  5  of  its  IZ::'^^.^^  ""^^  ^=  «  i^  placed 
the  tnultiplications  by  these  did"'  Z  '"'  Jl"'  ^^""'^'^'^ 
and  also  serves  to  indicate  the  n  r'  •'■'^^''■^'  ^^^^^^^d' 

The  quotient,  when  obta^ltn  T  "^''''^^  '"  '^^  "^^d. 

order  in  its  usual  plat    Ind  t^'  \'"'''^'^  -  P-per 
point  determined.  ^'  P°''''°"  «*'  the  decimal 

-^^:Si;^;;^; --;;e  ^olWin,  three  digits 
;-  one  digit  in  the  integr'a    pa    'an/  r^'  T'"  ''''''"''' 


T-'..i, 


..  ^i<jr.!Vt^  .-^-f  • 
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KXERCISE 

Find  each  of  the  A.lluuJnK  U,  tuu 
.     10-J02 


fieciinal  places 

'w --or 

iM.id  each  .,!•  the  f.,Ilouin,  to  three  ,ieo 


m 


I  00017 

2!)')ij-, 

I  001 294 


jOOO 
S- 108^4 

KJti'Ji-^ 
I002-7(it;' 


:', 

•S.S227 
•2172 

inial  1 

laces. 

») 

.58 -990 

9 

1  <mr,  X 

2 -3 1(54 

10    Find    to   the   nearest    hund.edth 
divided  by    ()47l. 


I  ■025«4 
the   quotient    when    I  5;}2    is 


nearest  tenth  the  number 


11.    "■I"<etre  =  1.09;it;yards,findlothe 
of  metres  m  lOOU  yards 

apprux.„!!;:;;  2'  """"'^'  ''^'^'^"  ^'^^^ "-  ^^^-^  -^  '-^1421 . 

l-'^  A  ,und  company  sold  287i;{tt  acres  fur  «•>  'm  V^O      I7-    , 
"K-  nearest  cent  the  average  price  per  acre  ■•-^"^■•^•^«      P'"''   to 

whicrvv:;:;o:„^r;2:;s;;4j:tf^';^^?  --^^^-^  -^  -^eat. 

the  average  yield  per  acre.  '^  '"  '^""  '^^^^''"'^'^  P'^'-es 

I.5.   Find   the   value   of  (1- }'>1.1-, -^0.4  .n,;-   ,      , 
and  verify  the  result  by  contra^^J^;  m.dtlpll^lt::; '""^  "^^'"^"  '"^*^- 

1«.  Find  to  the  nearest  cent  the  value  of  S248-«  ^,2-2361)= 

FXERCISES  I\  FRACTIONS 

0120;2.:^^1^:;''"'^'-'-^^^-'^'^'-'V0H;,     1201.2  by  .H3  and 

5  232^  ui;:\oi;;hi,:";:r"'"  "'^""^' """  "^^""-  -^^  ^^-^^^^^  ^nd 

3    I>-'de91.S0;.  by  87-50  to  three  decimal  Places. 
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Divide  if:;;f,.;f''    '^  '  ^■^'"-^  -^^"-^  to  a  vul.ar  fraction. 

7.  Reduce  nine  and  „i„e  tenths  „K-hes  to  the  decimal  of  a  mile 

8.  I-nd  a  dedmal  that  shall  l.e  within   .,„'.o,of.r 

9.  Simplify  iof^X^,f^^,:+l„,,0) 

10.   What    whole   number  of   fiftieths    mo.t   .       . 
value  of    i",",-:,,.:.  '"ueln^   nio^t   nearly  expresses   the 

.'4.  -n';;,"t,!';;jr:r::r.r'''  "•'-■'  -  - '™  - 1 » »..^ 

12.  Which  of  the  three  numbers   '^'«    -X^l       ^    ,- 

nearly  expresses  the  value  of  2-71,S28].S28.'  '  '  -"'''^282,  most 

13.  Ascertain    whether    ryy  or    •'■>iu   ^ 

product  of  -834  and    023.        "  ""^  "^^'■'*'   '■^'^^"^"ts  the 

14.  What   number  multiplied   hv  ';7.90«;'7~      •..      ■ 

differing  from  180  by  less  than    OOof?  """   ^'^'  ^   '^^^^"'■t 

15.  Find  the  sum  of: 

(?  +  ?'.  I?-?).  (?XS).  (!  +  5,.  ,5.^5, 

Ki.  Wha.  fraction  having  ,7  !„  numerator  equals  ^? 

,„    s;,  ,       ^..  ,  •   *^"*t  ■'"ts  denommator.> 

of  d,8i,s  in  ,he  repeating  period  "Stt  la,  t^i'     "'"•  '"  ""  ""■""" 


1  U  _  .  y  . 


20.   Water   expands  one-tenth    in    free-ine        if 
water  we.gl.  ,000  o.,,  f,„,  ,h,  „,,^„  „,t;:L  ,LVTe'.'.°  '"'  °' 


=  ! 
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21.  If  4  men  in  r,  days  of  <»  h,„,r.        u 
iiow  n,any  n,e„  wii,  mow  i ,  ..u^?^;::.  '"r^  ''  '''"  ""'  «^^^^- 

^,,  "       -^^  "'  "  h"iirs  each> 

--'.  A  person  sold  A  f  of  his  lanW    n  *     r  .. 
what  then  remained  and  ^c.,^ ^Un  ^:'^'\  '""^'"'^--  "^  -^  "f 
-e.     Find  the  n„m,.er  of  acres  h!r;;t;;:::t"^'  '"'  ''''•  "'  *''"  '^^ 

23.  Divide  $12-4(i  among  ABC  -.m,!  n 

to  do  I  of  it?  "  ""^"'  ""•'^'nK  10  hours  a  day.  take 

26.  A  merchant  fails  owing  Sin'-.nn    ..  ^ 
cents  on  the  dollar.     How  much  '1',",    "'',  """'''  '^'^  '^^"^itors  35 
one-fifth  of  the  debt  was  owing'  '"'  ''^  "  "^'^'^"^  »"  vvhom 

What  is  now  the  value  per  gall      "f, he  v  '     "   '""'^  ^  «^""" 

^'*""" '^l  the  vmegar  m  the  cask.' 

"ow  n,„c„  „„„,  ,  „„„,„  ,,  ,^ -_^  'i;;-.;'™", --'  '=  "i".  .a,., 
the  value  „f  „oh.  »"<>  Hird  of  ih,   value  of  ihe  l„,;    r.„j 

-created  *„  »„„  „,,,  ■.,^fi„e;::l,t  l^  vaS       "  '"  '"'  '""'  '« 


•**-. 


mi* 
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would  yo„  divide  it>  '       '  "^  ""'^  '^^  y^"''       "o"' 

wag^lr^;^:;':;.:^;'^:'"  '^^  ^'^  ^^^^^  ^-^  '"^  '^-y^-  -» p-^  b-s 

B  to,.tI.r. '      ■    •  '"'  '°"'  '"^"^  '^'-'^^  "•*"  '^  P^V  »he  wages  of  A  and 

and ;"  j^^r  "::;:;::f!^:::^^:;:  ^^r^^  ^^  ^' •"  -  ^"-'' 

many  days  .a„  ,„ey  do  the  work  if  th.v  a,,  w.;: t'ietheT^        "  '"^ 

38.  A  and  B  were  employed  to  d..  a  piece  of  work  for  S«n      Tu 

r«r",r^,;:^'- -•-:';;:'  ;■■:?■  ?- »?« 

each  receive^  ^       ""^'  '""^'h  d'd 

39.  A  boy's  age  now  is  one-fifth  of  his  father'-;      i-     • 

40.  A  man  having  lost  one-fifth  of  his  eai.ital  is  w  >r,t 

«n„,h„  man  „h„  has  gained  ,h,c,-„v„  i     l"  ;        "  "^rl-H"" 
J.co,,d  .nan.  cap,,a,  „a,  oH.i„a„v  .,„x),     «  .a,  ^T.^r,';:,'  ^.^'i: 

41.  I  bought  3G0  gallons  of  maple  syrup  at  S>-(in  ^  cr.u 
for  carnage  S17-20.  and  for  duties  m-rj    U    n !:f  >  ,     f     ,"■'    ''^"^ 
age.  at  what  pnce  per  gallon  must  thV  "em    „d:r  be  sold  r'    '  '':^' 
on  the  whole  transaction'  remamtler  be  sold  to  gam  SoO 

42.  A  person  buys  four  houses-    for  the  s,.,^.,,,  i  u       • 
much  again  as  for  the  first;  for  the  third  half  .       ^""  ''"'^  "^ 

>^ecund;   and  for  the  fourth  as  mud,  .  ,,     .•         "'  "*''^'"  ""'  ^"'^  '^'^ 

He  pays  in  al,  S240„0."  l"'!;::!;:  ::rJ:X^-^'  '''-'  '''''''- 

sm.tn:r:;r--  t:f:.ZT:z^  -r---  -^ 

ciid  Smiths  part  cost  h,m '  ^"  ^'^^''-     ^^'^at 


r 
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the  ^^:'/^:'.^:::^:,!^^  --iit'  -  ^^^^^v.  and .. 

is  the  share  of  each>  '  '""^  ^  ^'^  "'°^'"  ^^^^  <^      ^Vhat 

45.  Gun  metal  is  comno^rH  nf  1 1  r,„  .      r 

How  much  tin  must  he  addedtl  4,07  lb  of'       "''"  '°  '  ^'"^'^  ^'  ''"• 
onen  to  _W),  lb  of  copper  to  make  gun  metnl' 

uJuil^^ul^'  '""  "■'^"   ^  ^^  '^^  *-^  '--  --  .s  I  „f  ,h. 

and  1  tsi,:::;:;:  :^er"  "n;^  ^"'"^^: ''  ^^"°-  -  ^--' 
ti'nes  in  a„,  ho.  „..,  '^:^  JX'::^^^::^^^''"'^^  -. 

48.  Kmd  the  O    C    M    and  L    C    M    of 

I     'i     ill     H  and  ef 

49.  Find,  correct  to  «  decmal  place.s,  the  value  of 

s+h  +  h+h+etc 

50.  A  bankrupt  s  asset.s  are  found  tn  hf  ^  ^i  u     ,    .... 
examination  ]-  of  h,.  assets  nrllTr !  '         "  ''^•^'''t'e^.  but  on 

•Tl     A  man  bought  a  horse  and  carrriPe  fr,r  «ocn 
the  cost  of  the  carriage  was  er,„.i  ♦       ""''^S''  foi^  S2S0.    one-third  of 
Find  the  cost  ol  eaTh  '     '  '"  """"'^'^  "^  ^'^'^  ^""^^  "■'  the  horse 

-.2.  Find  two  numbers  such  that  their  d.fterence  ,s  is        ^    ,. 
S  of  one  is  equal  to  ,',  of  the  other.  "'"^rence  is  18,  and  that 

53.  A  and  H  rent  a  pasture  for  $42-50      A  „,,t^  „„  ■> 
horses  and  H  ruts  on  3  cows  and  2  horses      itT  T"  ^"^  "^ 

again  a ,  a  cow  in  the  same  time   and    he  '  '"'"  ^  "'^  "'"^•*' 

•onger  than  the  horses,  how  mTc^  ruireaXoVther  ^^ '"^^  ' 

cand^t^r  i:^^iro;'^r.s:i:v:r  t-'  "  ^""^  ^"^  ^'--^ 

maiority  of  50  ovcr^'his  oppV:ent    Z:'ZyT'''"''  ^"'  '''  ' 
each  candidate.'  ^  '"*"  «'*^''e  Polled  for 

t 

55.  If  copper  weighs  500  lb.,  lead  GOO  ib    tin  4Sn  n 
to  the  cubic  foot,  find  the  weight  of  a  cubic  foo     t  ',  '^^"^'^t.vely, 

equal  weights  of  copper,  lead  and  tin  ""'"  '^"'"^^^^^  ^^ 
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.56.  The  average  of  seven  nunihers  is  ''fiOS      Ti,. 
first  two  is  34r>  and  of  the  next  threelJ.r    ?  71    ^""^'"'  °'  *'"^ 
remaining  two.  '^^  "^     ^'"'^  t**^  ^^'^^age  of  the 

58.  What  fractions  are  represented  bv  x  in  ♦>,„  r  n 
ments:  ':=«niea  ny  *  m  the  following  state- 


(a)  *+3,^=4fV- 
(c)  |of  ?Xx=.tV. 


(b)   U~x  =  .\. 


i! 


Compound  Ouanfties 


Quantities  of  the  samp  l-i.wi    u  . 
of  different  denomi    .,  '      "^   ^'""^'^ting  of  units 

titles.  '''""'"•"^^'-"«.  arc  called  Compound  Quan- 

Thus  2  vd    I  ft   Tin   ; 

>a-      It.  /  in.  IS  a  compound  quantity. 

a  lTj'::Z  ""ru   '""".'"  — ....  a  vard, 

represent,  a  defin'iu.  L,;"^:'  ""^  ^"""^  '"'"'■  ""•-*  -d, 

Thus:    2  yd.  1  ft.  7  in 
3 

7  =  number  of  feet  in  2  vd   1  ft 
12  J^    •  I  It. 

91  =  number  of  inches  in  2  yd.  1  ft.  7  in. 

Here  the  reasoning  is  as  follows: 
1yd.  =3  ft. 

•■•2yd.=3ft.X2  =  2ft.X3  =  6ft 
•■•2  yd.  1ft.  =7  ft. 

1ft.  =  12  in. 

•••7ft.  =  12in.X7  =  7in.xi2  =  84in. 
•  •  7ft.  7  in.  =91  in. 
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sceniinrr'"'""  1  '''''"*^"'^^  ^'^""'  Reduction  De- 
scending  because  th..  change  is  made  from  a  larger  to  a 
smaller  unit.  '"'h"  to  a 

When  the  change  is  from  a  smaller  to  a  larger  unit 
the  operation  ,s  called  Reduction  Ascending. 

Reduce  15lo4.i  in.  to  higher  denominations 
I2llo^lo46in. 
3|  1262£ft.  10  in. 
4209  yd.  1  ft. 


11 
320 


8418  half  yd. 

765>d.  3  half  yd.  -765  rd.  1  vd.  1  ft  .,  in 
2  mi.  12fi  rd. 

•••  151546  in.  =  2  mi.  125  rd,  1  yd.  1  ft.    6  in.) 

1  ft.  10  in. I 
»2  mi.  125  rd.  2  yd.  Oft.  4  in. 

EXERCISE 

nia„y'i„";:.,:.r^'  ""^^^  '"'='>"  -^  '^-"^  -n  a  linear  rod.'      How 

2.  Reduce  ;iO  weeks  6  days  12  hours  to  mu.utes. 

3.  Find  the  number  of  minutes  in  the  year  1900. 

4.  How  many  cubic  yards  are  there  in  a  cubic  mile.> 

same  yea"""'  "'"'  ''''  ""  ''^'^  ^^^^  '^^"-  '^^  ^^  Sept.  20th  of  the 

6.  Reduce  .£100  to  pence. 

7.  Reduce  10,000  farthings  to  £  s.,  etc. 

in  one' acr;>""^'^  ^'""  ="'  ^^^^^'  "°"-  ^--^  ^'^"-e  chains  are  there 
wee.  wnJ^C^^^i;::-- -  --^-  -  --  -^  Of  the 
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COMPOf.M,   .JIANTITIKN  f^^ 

'"    If  the  siin  rivs  at  (1  •»•>  ,  „■  i 

""""tes  of  davliKht  arr  there"  '        '  '''^''  "'  "'^'  •""  '  ''""  '"^"V 

'I     "ou-  many  tons  ..re  there  in  M)  n„Ilio„  ounces' 

-.s  !t  a;\;^t;;':^Le!':;"Zrrr "  r'  •••  *"^^  --  --  "• 

=  :.':-M0  n, .  a  short  toZImunT  '^""  ''^  ^''^'"-    ^"^  '""«  "- 

tS,i   K   loRr""  ''^  ""^''>  "^'^  •  '^^  '-"V  fr.ncs  are  e,uiva.en.  .,. 

n^th^u  '^:^S7^i:;rr  > "  '"^-  "^^-  '^""-  ^-^  ^*^^  -  ^'- 
«.ea;-r:!i;:::L;svHn.-T^'--^ 

to  55'^.  S'^rr  Js'«:;';ir '^  ^  ^^  ^  ^  -^^  -^  ^^--^  -  va.ue 

«a.  ie  b?J''^    '''''  ''''■  ^  --  '^^'^  "ved  .0480  day.     When 
per  secon";  """  "^^-^'^  ^«  ""'-  ^^^  »>«-.  '^^-  .s  its  rate  .n  feet 

-n-s  light  to  reth  u?  '  '""'  "^"^  """"'^  '^-^  '^  take  the 

<b.  p;?v^5^  1;::;:  t:^r  .s:  ::;"T'  '"«'^"^'-  ^--^  -^ 

a  mile  of  this  railway.  ^  •"'  ""'  '"^"'''^'^  *"  -""^trnct 

>^e  made  in  one^^/rth:  ^^.:^;r^.::r--^  '^-  «^  •--  can 
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•_»fi.  If  .'<  U)  of  wluat  iiiakf  J  11>  of  llimr,  ln>w  niativ  l.amis  ..f 
flour  can  hi'  niadi'  from  M'A  hiishils  of  w heat ' 

'27  If  the  impirial  gallon  lontains  'JT'-J  ml.k-  indiis  and  holds 
10  II).  of  wattr,  what  is  thi  error  in  saying  that  a  iiiliic  foot  of  watir 
wciKhs  1(»(I0  oz  ' 

L'S.  Find  the  Kre.Mest  eomnion  measure  of  IT)?  da.  7  h  4  iiiin  7 
see.  and  2i:i  da.  2  h    II  min    19  see. 

2<.)  If  a  person  whose  ineome  is  CUi^}  a  year  spends  iS  |(is  .id  a 
week  for  the  first  L'O  weeks,  to  what  amount  must  he  limit  his  dailv 
expenditure  f(»r  the  remainder  of  the  year  so  as  to  avoid  l)einK  in  del.t 
at  the  end  of  it.' 

;iO.  Find  the  tmniher  of  days  in  each  400  consecutive  years 

M.  How  many  days  will  there  lie  in  the  century  which  hegan  on 
Jan.   1st.   1!)01.' 


PROBLEMS     METRIC  SYSTEM 

I     Express  10(;0  centimetres  in  metres;    1000  centimetres  m  deci 
metres;    1000  centimetres  in  dekametres. 

2.  Express  1000  metres  in  kilometres;   1000  metres  in  dekametres; 
1000  metres  in  decimetres. 

■i    Express  12  kilometres  in  dekametres;   l.i  kilometres  in  mctn  -; 
21  kilometres  in  millimetres 

4.  Express  12.'{,4.")(),7S!>  millimetres  in  decimetres,    in  metres;    In 
kilometres. 

o.   Exi)ress  ,S-.")(i    Km.   in  centimetres;  .")-t).'J2   m.    in   millimetre; 

0.   .\dd   14-6  ni.,  227  cm  ,    lti2;{   Dm  .   10,34   Km.;    exjiress  the 
result  in  metres. 

7.  Express  in  centimetres  the  ditTcroiice  hetwcen  ."»ti7H  Km.  and 
1304  Sfl  nm. 

8.  Miiltiply  12  Km,  5  m.  8  cm.  hy  90. 

0    Given  that  »i4  miles  is  very  nearly  equal  to  lO.J  Km.,  express 
1  yard  in  centimetres. 

10.  A  train  is  running  at  the  rate  of  Oti  Km.  per  hour.     JIow  inanv 
metres  does  it  go  .n  this  rate  in  one  second? 
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I 

I  II    A  train  runninc  -it  th.    ...tr  ,.f  IK)  Kn,    ,,.,  I,.,„r  pasMs  ..vcr 

■:n  .p,u-.>  iKtwc-ci.  t.lfKraph  pnK  .  i„  ..„,  „,i,„„,       ,.„„,  ,,„.  ,,j,,,,„^.^ 
iti  iiK  tri^  IjctwcHii  two  iiilistvulivt'  poK  s. 

I-'    Isins  llK-  appruxi.nai..  val,,..,  I  ,„,,r..     ;.-.;;7  j„  .  .xprrss  the 
h'  iKl.t  .,f  a  man.  f)  ft.  10',  in.,  in  r,  nlinuiiv-,. 

'•'    "'"'"K   «'"■   ^""c   apprn.xiniati..n.    ixpn>.    i„    nnilinutrr.    tlic- 
111  iKht  of  a  banmutir  which  stands  at  LMt-.".  in. 

H  Find  the  I,ii«ih  of  iho  ,„„  parts  int..  uhicj.  a  siring;  III  ,„ 
l<.im  IS  ,I,vt,l,..i.  Kivn.  that  ,mv  half  nf  „„.•  part  an,!  tun  ,hi,,Is  n(  the 
nthir  niakf  a  lingtli  of  liOO  ini. 

I.V   How  !o„K  will  it  tako  a  man  to  walk  from  T,.ronto  t.,  Il;„nil 
ton,  a  distance  of  (i.",  Km.,  at  the  rate  of  SO  m.  per  minnlc' 

Hi.   TakinK  a  ctnti.mtre  as  i  of  an  imh,  tlnd  the  numlK  r  of  niilli 
lilt  tris  in  1  yd. 

17.   How  many  k-nsths  tad,  1  m.  r,  cw  .  can  l,c  cut  from  ..  KnKlh 
ot  1   Km..'     Ivxr>riss  the  remainder  in  mm 

IX.   Kx,.ress  IL'(M)  ares  in  hectares;     |J(M)  ares  in  centi..res      l-oi) 
ares  in  dekares 

10.  Find  the  sum  of  l-ivt  ares,  (H.ls  l,..aares,  one  million  milliares 
i:\press  the  result  in  ares 

20.   Kxpress  in  dekares  the  difiereiue  I.etueen  I  Ha  .  and  1  are. 

-'I.   Multiply  7  Ha  .  .")  Da.  ti  a    I  ,1a    ."i  ca    l.y  J7. 

22    E.xpress  I  siiuarc  decimetre  in  milliares 

2.i.  Kxpress  in  scjuarc  centimetres  I  are  ."«  da. 

24.   Ising  the  approximation  I   Ha -2-.-.  acres,  express  1  metre  in 
inches. 

2o.  How  many  cubic  centimetres  in   I   stere' 

26.  How  many  stcres  in  one  million  ciil.ic  centimetres.^ 

27.  Express  I  ds.  in  eiibie  decimetres. 

2.8.  Given   (hat    1   cul.ic  centinietic  of  water  weighs    I    gramme. 

Md  in  kilos,  the  weight  of  one  stere  of  earth  which  is  2-o  times  as 

iH.ny  as  water.  '      ' 

29.  Water  expands  4  in  freezing;  find  the  weight  of  1  stere  of  ice. 
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•'«'    Mom    iimiiv  iiitiii   .Ijiimr tt.^  in    i        u 
l.lres  ,„    I   St.  re'  "wmf.„s  m    I   ,  uh.c  metre'     Ho«    many 

-I     C.nrr.  lli.il   I  .„    ,  ,n    „f  „at..  m  4V    «e.>K     i 
the  «eiKht  of  I  litre  of  water.  '^  Rramme.  firl 

'■iJ.   Ilou  maiiv  litres  of  Hafpr  ■(  i"c   .    ■■  .    . 

'*'-'**^'^""'^    "'II  «eiKhM)()0000  grammes  > 

-■'•"-  "^  ^'  -'i'l  «-■..  weighs  iS    11.:;  th'n'm-  """  !'" 
«v.ter  at  4T..  than  when  weiRhe.l  in  L  tmrners,.!  m 

•M.   Find   approximatelv   the   weiehi    of    ■    i  i  i. 

.<■■>    Kiml  the  nnmher  of  euhic  centimetres  in  one  litre 

•W.   l-xpress  the  kilogramme  in  milligrammes. 

■'iT.  Find  the  nnmher  of  grammes  in  1  tonneau, 

•■^'^    '--.nrt  ...  k.los.  the  weight  of  |0  cuf„e  metres  of  water  at  4T 

k.los'ln  ?r  ;i';;"""^''  '^  ^-^-^^^  ^^"'"---  ""^^  "^^  number  of 

se  Jd     ''  ""  """^  '  ''•"    ^^^  '^"-^    -^'^--  th.s  rate  ,n  cm.  per 

l.T   Expre.ss  the  chain  m  U.)  in  metres 
^,J'     Kxpress  n.  hectares  ,„e  area  of  a  farm   „h,ch  contams  2,0 

its  .e:;tht  X;:f  ^  '''--'  ^^■-^""  ^^^"-^  ^^  ^-  -'es:    «nd 
4rt.  I-.xi.ress  o2.S0  feet  in  metres 


Powers  of  Numbers 
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Write  the  following  products  i„  the  txponential  form, 
and  find  their  values: 


1.  2X2. 

2.  3X3. 

3.  10X10. 

4.  17X17. 

5.  20X20. 
0.  100X100. 
7.  300X300. 


8-   ixi.        1.1.  '.xox:.. 

9-   ^Xl.  Hi.    KtxlOXlO 

10.  my.m.     17.  <;x»ixGxG. 

11.  •23r,x-23r,.  IS.     1X1  XI. 

*2.   ]X\.  |<».   •02 X •02 X •02X02. 

20.    ^  X:!  X  ;;  X '!X!v. 

21.  i.i!Xi;^xMxii. 


13.  I  XI. 

14.  rtXrt. 


Find  the  value  of  : 

1.  4^  52,  232. 

2.  -32,  .04^  •016^  ..'518-'. 

3-  (^)%  (f)^  (H)^ 

4.  (10)2,  (100)2,  (1000)2. 
-'>•  7^  143,  163=". 


6.     P,  •02»,   OOOP. 

"•  ('i)\  (A)^  (If-,,)'. 

«•  4^'X.1\  172X.T'.  122X10'. 

9. 7^  3^  2^ 

10.   12'X3^--6^ 


12-  (■6932).,  (.02475,.,  oorrec,  .0  five  places  of  decimals. 
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'"X-.X-li..  (.IX.{(,X1(»(),  (14iM)(,„,  M,„„K)()0. 
12^%hI"'u-!'''^?'"'  ''"'''''"*'•'•  f''"-^^^^^^^^         S    27    G4 
S0()(»«J|),  72iNH,imiiii.  -'X-I(,X3«.  27X729X1000. 

-;!•  l\,r;;:;,:"fi,;r;r';r ,::;-"-;.  "^,"'"  '"^  ^'^-- 

•^-.  --.  .o«.,  .r.S,,  ,Mo',HK,,'!:;;..,;;;t  rMlio'lkl^""' 
n,a„V*8''4''%:;f'-,,';,;f  .;■,'''''■ '"""""« -  ^  ^i-"- 

'  ^''^  •"^•''   '"-J.  '"7(1.  -iaKHNKI,  4OS4101. 

•09.    04.  5-70.  ,0.24,  ,7.04.  IW-oClum,  ^^'^ 

ma^er•'T'^''^^?"^r^:  ''  ^'^^  ^""--'«  -  a  sin.i,ar 
O"*.      ^2H,  1.33,.  920,.  4287.5.  -OOOOOl.  .001728,    042875. 
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SQUARE  ROOT 

I. 

I.    Multiply  :ir)l)y;{r). 

2.    Iti   this  cxa.npU,   how  nia.iv   tmits  arr  there  in   the 
product  of  5  by  T)?  "^ 

;i.   How  many  ,nnts  i„  the  proch.ct  of  ;i  |,v  ■.,  and  how 
often  IS  th.s  product  fn„„d  i„  th.  whoU-  operation  ^ 
4.   How  many  units  in  tlie  pn.dnct  ..f  M  |,v  ;}  ^ 

<».  What  is  the  sum? 

7.  If  the  product  of  3  by  3  is  subtracted  from  the 
proper  part  of  this  sum.  what  is  the  ren.ain.Ier^ 

.S.  Could  any  square  integer  greater  than  .T-'  ..r  <.  be 
subtracted   in  a  similar  way  iron.    |JL'r.> 

•^  How  then  can  the  tens  digit  of  the  square  root  of 
IJJ.)  be  tound? 

10.  How  are  the  digits  3  and  a  con.bined  to  forn.  the 
remainder  in  example  7  ^ 

twice  •Wens'v  -  T  "  f'"'"'  '"^"  '''''  ^^'"^'"^•^  '^'n- 
iu;^Lntr'''''"""^''"«"^^^^^-^^''^'^'-^>^^^ 

12    What  should  be  added  to  the  divisor,  twice  ;i  tens 
or  bO.  to  make  the  division  exact ' 

13.   Divide  6.5  into  the  remainder  of  example  7    and 
hnd  the  remainder.  ^        '      ^ 

14    As  this  remainder  is  0.  what   has  been  subtracted 
altogether  from  1225?  "aciea 
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'•>    What   IS  thf   tins  (IkM,   „f  ,,,. 

units  .lieit^     Th..  V.I.  i  ^  ^'^"'*''»*  '^••"t'     The 

"^'i        I  lit-  w  lidlo  s(niare  root  r» 

'*'     "<'W   was  tilt   U•Il^,|i.^i,  ,,,,,,. 

'"K't  ol  tilt- squart- root  obtained? 
17.   How   was  thf  units  diijit   ..f  th. 
obtaiiKd^  ^        '   '''^   ^«|iiarf   root  /i>.s/ 

if<-   What  was  a(hltd  to  thi-  trial  .livi  c 

•■•  Kiv.  a  ,Hvis„r  „„u,,  „„,„„  „";,•;;.  t:':;;."'  '•^^"■"'- ' ' 

li>-   If  the  mniibcr  had  been   \)Ui      t. 
the   sanu.  „p,ra,i„„   ,„   „„j  'j;   ''  """  «"'">!  througl, 

the  reraa er  be>  '"""■   '""'■  ''''■"  "ould 

subUac.cd'frU7,23;p''  '  '"'  "  ""■""""■  """  h-  hee„ 
squa'i  T"'  "  ""  """■""   -'"~"^<'  Ton,    i2;«.   .„. 

^ve'Lt'ri'TircH  e":"  "'  "^•^^  "^"'  "«■■  "^»  -« 

26    Should  the  irial  divisor  in  examot,  H     , 
a  quotient   „l,iel,   will  hold   „h.n  "  "P''^  "  "'""ys  give 
used?  "   ""'^"  ""  e(,inplete  divisor  is 

W.   When  it  does  „„,.  h„„.  .^ould  you  proceed? 
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'       ^Vllal    is    tlu-   s,,„;,r,.   ,,,    ;;. 

,.  .',  "ill'.'  ""'^'  ^  ""   "••  ■"""ipn.-.l  I.V  ,„  „„.,ease 

oDi.iiii  tin-  square  of  ,'{()> 
uuiaiu  till-  s()uarc  oi  .'{()() ^ 

-marc  „,  .hi.  ,K.„.  ,2,C  '"""""  '■'  '*•-"  •"- 

a  "^u;^^.>™-;Sf;;":f'r''^' '■'"'■*-"«■' ^v 

<lreds?  ■   •"  """    '"  a  liiin,lr..,ls  l,y  ;,  |,u„. 

" hich  are  required.)  '' ''^'^'  ''^  'h^'  ""'"ber 

J  J-   "o"'"anyte„si„7hundreds  +  5te„s^ 


m 


\»<iTii.Mi:Trc 


reniaiiidiT.'  ••"V.lh.    what    is    tin- 

l.V   What  i.  till.  conii.Ktf  ,hvisor> 

"'■   ^^■'■^'^-"-'vnu.in.k.ranc.rtl.is.Iivisio,.^ 
I'.   What  is  tlu- s.,nari.  runt  uf  Ar.s.-ii,;^ 
IS.   Hviry   tinu    uv  loun.l   a  diuit   in   il,..    ■ 

how.nany.i,it..n.K..nKina.nni::,:;:;r-^ 

'•>    I>nnv  vertical  lim.s  iHtw...,,  th.  .si,„,s  sq,.)r 

d'K.ts  ol  tlu.  nu.nlHT  MO.ss-..  so  as  t..  s  - 

•";';^at..    tlu-    .!i,its    uhid.    u.t.r    to-  iSlHi^S 

Ketlur   „u..    th.   op.rati..,.    of   r.n.linK 
the   .hrtm.nt   .li.nts   of  its  s.,„ar.  root 
and  hnd  its  s(,nari.  root.  '  ,.,-,,, 

Ill 

1.  What  is  the  square  of  1.  .],  .,„^  .o,,!.. 

2.  ^y»'at  is  the  sc|„are  root  of  1.. 01.  .,„),), ..ooooop 

give  .•{  phiees.'  ^         "  P'^^^^     to 

-  ^a ':rr;S:;:  "-^  ^'""'- ••  -•' -- — 

.V   From  „|,at  pimv  ^Iiuul.l  „.•  I,f.i„  ,„  ,,,„,,.  ,„  ,, 
denial  „.  „.,i,„„  ,„„„^„.„^,  ,„,,,  j.^,,";;';^;,,™-^  "«  'I- 


ISl 


i**'-^ 


»«'<tTS    Of.-    M  MHKKS 
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r.k.xi'iiKAi.  MirrnoD 


^rea  is  1,VJ(>  .s,,uare  units.  "'"'"■''  '^''"'^'^ 

J''n.nKth..ftlK.  Sid.  of  the  square 

^-mT-    '""'"'  ^'^  -its  as 
■*"  -  l(»()0  and    ■»((-■- 2'>|J0, 

II  wo,tt„„„,],.,.iv,.„  ,„„„„.„„„ 

These  three  parts  when  p.n  into  .,,..  f 
as  s.u.w„  i„  the  diaKra.n.  w.n  ^.^  n^^^^:^"'  '^  ^  -^-^-'^'e. 
length    s  sHghtly  over  SO  „„Us       «  .1     ,      '^-^^^''K'^'  "hose 
"f  the  tlgure  is  24!.  s,,.,are  units  r  ""'"'  "^  ^^'^  ^^^^^ 

"'<«th  of  the  rectangle    s  the"        :  ''V'^'."-^'   ^"*'  Probable 
-^49  by  80  which  J,,  !i.  "''''''■''  '^'^^^'"^^J  »>>•  dividing 

-en^/^o;";^:  ^;;:;:i::.;;:,-;/-ang,e.  the .,.. 
-angles  and  the  S.J;,  s,nr;:\^x;::?;::;;"^,:;;^  ^- 

'I'l     i-  """■^<  ^'J  niat  the  square  root  nf  Isjo  •    L, 


I    2<f^ 


«♦•' 


AKIiliMiiTii 


"'•■  •'^''»'  'liviscr  |,,r  liii.li,,.,  ,|„. 
4»X'orS(,a„<lvvlH.„J,;....I,vi.U.., 

<l'K«t  ..t  "'^squaP.  r.H.t  to, hf  trial  ,|iv 


IN|49(4.{ 
l(i 
H3)24!< 

adding  this  second 
isor. 


('I'BK  ROOT 

When  a  number  is  a  ncrfccf  inf.^  w 

found  bv  fac.tc.r.nK  as  show  Hn  t      .  '  '""'  '"">'  '^'^ 

^  '  ""  '"  ""■  prciblems  or.  page  SC). 

'l'J»ere  is  a  formal  method  of  f,„di„»  ,h..    ..  , 
any  number.  si.n.Iar  to  the  nuthodTo    r  "  '""'  "^ 

^-t.      It   requires.    h,.wever         '      .  '      '  "^""^ 

tation    and    is    therefore     >  '  httl  """""'   "^  ^^"'"P"" 

cube  root  of  any  numb  r  :  n  be  'eaXf "'  r'"''  '''" 
Huired  degree  of  approximation  b"  u'r;^'/"  '"l  "" 
^or  Illustrations  of  this  method     f       ,,  •"ganthms. 

or  higher  root,  of  number  tt  '". '"^  "'*■  ^"  ^  ^"°» 
tables  oflogarit  ,m.s'       "  ''"^^"*   '^  ^^^^^red   to 


KXERCISE 

■    Find.  „v  ,ac.,„H„.  „,  ,„,,.. ,  ,„  »^,   ,„^  ,„^  ^^^^^^^ 


3  FintJ  the  square 

4  Find  111,-  oiihe 


roots  of  .027  and  4  H«4 
roofsof  ;^i,  j^^j  ^„j3| 
•'■'    Find  Ih.-  vaha-  of  s      x,   S  ^ 


1_ 

V'2 


^    Find  Uk-  value  of 


>/o 


"rrecf  to  -I  decimal  places 
^  .   t-  4  de.  iinal  places,   and  show  that 


R<.«.Ts    OF    M  MFUCRs 


»a 


T    Uhlrh  IS  th.    Kr.ul.r.  .'s     ;,.,;.     ..      ,       ,     .      .„ 
fw«.n  them  to  ;i,,r.„nal  plan.  '  ""I  ih- .l.fr,  „  „.,  ,,, 

-h  nr^z^Z^;::'  '""""""^-  ""■"■  "•" ^'  ^--^■' .-..  .'«.io 

■'-.lie '';vr:j;;::' ''■''"''"''•' '^'^^ 

^j:^  Show  ,,.a.  „.  s,uare  „„„.,....,,.,,,,,,.,.  ,,,^  ^^^  _^^  ^^^^^^^ 

enuaJto  elnrVl^e- ':::^TL;;^'""  -"  '■'  '""  — ^  .^  "'.. 
.hen,"    ''''   "^"'""   "^   '" —  -    "."■«-   ..    .i2...0       „„., 

16    r  Ijuj.  „  numLcr  .,f  v;,rd.  ..f  ,  |ntj,  for  «V,  '-.      T. 
cents  of  each  yard  k  thr  c,r«  .  "         '^'"'  ^""'  "" 

'he  cost  per  yard  '  "       '  """""'  "'  ^'^"^^  ''""^''"       »•-•' 

fi+2+;{  +  .   ..  .+,.,,2 

20.  The  product  of  two  mimbcrs  is  4<fJ>^!      n        r. 

•hr  other.     Find  the  numbers.  "'"  "' ''""'"  '"^  '^  »*'"^^ 

21.  The  ratio  of  two  numbers  is  t\  t,.  -      -n 

I"'nd  the  numbers.  '       '^'"'"'  ''^'^'^"'1  '^  ''^12. 

22.  The  product  of  .j  numbi rs  is  {(i->      vi 
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ARTTHMRTIC 


side  is  7  ffct.  ^       ^  ""  ^''•''K""al  of  a  square  whoso 

-*    'siiiK  tho  data  of  Kx     vj    f,,,j  ,■,,       , 
diagonal  is  IH  fee.  ^*    '"'^  °f  ^  «i"are  whose 

2').   Thiratioof  thccdecnf  aciil.f.  »o;».  i- 
t^c  length  Of  the  diagonal  of  a   l::^'::;:: ^Hrrl^J ^^  '    ''^' 

6ij:.u::^^i  '^'''  °'  ''^-  ''■  ^'"^'  ^^^  -^--  -^ « cd.  .hose 

27.  Vuul  also  the  diagonal  of  the  face  of  the  cube  in  Hx   % 

e.uaMo  t;;:;r  :^  t^rsi"^  •^""^  -'  ^'-  -^^  --  ">--  ^^ 

numbl "'"  """'"  '^  ♦  "'  '^"°^''"  -^  ^^-  product  is  23.     Find  the 


Ul 


■"^m^^ 


i 


Mensuration 


ft 


RECTANGLE 

I. 

1.  Place  3  units  (square-  feel)  in  the  for,„  of  a  rectangle. 

-'.   What  is  the  length  ,.f  this  rectanRle.^ 

■i-   What  is  the  width  ,.f  tliis  rectangle .^ 

4^   Place  a  second   rectangle.   e(,ual   in   all   respects   to 

former,   w,th   a   side   contig„..„s   throughout  to  a    ide 
of  the  former,  and  in  the  same  plane. 

o.   What  figure  do  the  two  rectangles  form? 
♦i-   What  is  the  length  of  this  rectangle? 
7.   What  is  the  width  of  this  rectangle' 

recL^e"'  '^  '''  '"'  "   ^"'"^  ''  ^'^  --  "^  the  first 
n.   What  is  its  area  in  square  feet' 

11.  What  is  the  length  of  this  figure? 

12.  What  is  the  width  of  this  figure? 

l-'i-   What  is  its  area  in  terms  of   the   area  nf   th.    «    * 
rectangle?  ^'    *"*=    fifst 

l-l-   What  is  its  area  in  square  feet? 
l'^-   What  is  its  length  in  yards' 
!«•  What  is  its  width  in  yards? 
I"-   What  name  do  yon  give  the  figure? 
1^-  How  many  .quare  feet  ,n  a  square  yard? 
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ARlIIIMiiTK 


II 


II. 

,1     II  "«-  01  int  whole  snuan-P 

•'•    How  nianv  of  these  nnif.  i« 

"'^^'-""'t^ '11  a  square  foot  ^ 

■'•  Make  a  rectangle  wlu.se  leneth  is  ^        i      •. 
the    .near  units  corresponding  to  the  ''  "^ 

ample  ;^  *  "^   '"  the  square  unit  in  ex- 

_,__^«-  VV„a.  is  .„earoa„r, His  .«„*„,, Hose  .,„„„ 

-'5  fee,  ;„:■:,;',"  "™  •"  »  -«-*  .  feet  i„  ,e„,.H  and 
The  measure  of  the  area  of   ^ 

EXERCISE 

Find  the  areas  of  ,he  following  rectangles 
1-  '^°dsinlenR,handr,irodsi„uidth. 
■■  ^^^  ■'■'^   "'  '"'K»h  and  2i  yd.  ,n  uidth. 

•'*    "yd   2ft.  .}  in.  inlensthand   >  ft    " 

4    p  "  -  "    '  "•    >n  width. 

*'■   ^^  ''at  is  the  leiiKth  of  the  sido  ,.f  . 
•"  area  to  a  rectangular  field  whole  it      f  ■r".'""'  "'''"  '"^  ^^"' ' ' 
•■^  I^  rods?  ""''"'  '>-'0.S  rods  and  whose  lire.KllI, 

p-A  rectangle  is  .{0  feet  long  ;i„d  is  f    .      •. 

«-  w-  i„  .„,  „„  ,„.  „,^,  -  -  xr-'pcr.':;"  ^'""- 


-ft.^.F' 


MnxStRATION 


07 


■i 


»  1  <?    The  sides  of  a  rcctandc  ..,nt,.iiii„u   » { '    „    f. 

0.  How  many    pieces  of  turf    .r  ti'  |,v  1'  r'  will  I      ,       ■      , 
so,l  a  rectangular  laun  ;{-,'  l.y  .iO''  "'"'""''  '" 

Irt.   Tdc   periuuter  .>f  a  rect  lo'l,.  i     i-i  ;  .     . 

II.  The  IcnKtIi  of  a  rectangle  is  10  ft      if  ti„.  ,.Mfi 
hv  «  ft      .1  f     .  "'II   .    II  llir  wKltii  Wire  liicreisi'rl 

>   S  ft.  the  area  of  tlie  rectangle  woul.l   n.    s,ul,  case  he   1(») 
'•-Md  the  width  of  the  original  rectangle.  "'    ■''' 

I-    If  it  costs  $:il2  to  inclose    i  f  im.  nr        it 

13.   A  lot  is  ttfiO  ft.  louK  and  KtS  ft.  wide 
foot  .side-walk  around  the  outside  of  it. 


I'ind  the  area  of  a  six- 


14.  A  rectanfiular  field  200  yd.  Ion,  is  s.irrou.ided  I.y  a  road  of 
he  un.form  w.dth  of  .0  ft.     The  total  area  of  both  field  and  r'd 
J  ac.  1240  sq.  yd.     Find  the  width  of  the  lield. 
■  l'>    It  is  required  to    lav  out  -^ha  .lere.    107 


TRIANGLE 


Let  ABC  be  a  right  an- 
K'led  triangle,  with  the  an- 
gle ABC  a  right  angle. 

Let  ABDE  be  a  square 
described  on  AB,  and  DF 
OH  a  square  equal  to  one 
described  on  BC,  and  let 
BD  and  FD  be  cotermin- 
ous at  D,  and  in  the  same 
straight  line. 

Join  GC. 
7 


k""-?  -  -*'*ll 
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R. 


ARITHMETIC 


Of  GhT^'^  the  triangle  GFC  and  place  it  in  the  position 
Also  remove  the  triangle  ABC  and  place  it  as  AEK 

DFGH.  '     ''  ^'  '^"  ^^^-^  "^^"^^^^  ABDE  and 

to  the  CVrrr^tTrr  ""  "-^  ^^  '•-  '««-''-  e,ua. 

the  lil^Ac  iLv'c^ih^vrL:^"'  ^  ^^^^"^  ^-  -» a,o„, 

of  the  figure  ACGK.  ^  '''  ""  ^'^  P"*  together  i„  .he  shape 


l«c 


EXERCISE 


'he  sides    5  ft. 


.4. 
5. 
6. 

7. 


9  ft. 

13  ft 

8 

14  in. 

2  ft.  2  in. 
7-ti4  ft. 


and  12  ft. 

■'   40  ft. 

"   84  ft. 

15  yd. 

"     2  ft. 

"  4  ft.  6  ia. 

"  2-9  ft. 


^J:"'  '"'  •'*■'  ''*  ■■"  -h  o,  .,e  ,„„o..,„,  Hrt,  ,„,„,  ,„.„,^, 


8.  The  hypotenuse    10  ft. 


9. 

" 

41ft. 

10. 

"             << 

113  ft. 

11. 

'                              41 

14  yd. 

12. 

'                             " 

4  yd.  2  ft.  7  in 

13.     • 

'                             <( 

9-72  ft. 

one  side    8  ft. 
9  ft. 
15  ft. 
6  yd. 

3  yd.  1  ft.  9  in. 
8-6  ft. 


m^.EM. 


1 


jc/i-^/o j^<^  '- 


MRNStRAlI,   >. 


^**     "-f  KC 


on 


unitl'  rndTh"  ""''  '"'•'^  '""^^^'^'  '''^^'"^  ^"  altitude  ... 
units,  and  a  base  <  units  in  length. 

2.  On  the  base  descrilK-  a  rectauKle  having  the  same       *" 
altitude  and  towards  the  same  parts  as  the  tnan.de. 

triangleT"  '"'  """''  ""''  ""^^  ^'"  ^"^'^•"'^  '•-"'^  the^ 

rectL^lT;^  '°^'  ""'-■  ^"^^^  '"^^  ^"^  ^'^'^""^  "-de   ,h;  ' 

5.  What  is  the  area  of  either  part  of  tlie  rectantrle  i„ 
.     terms  oi  the  corresponciing  part  .,f  the  lrian,le.'  ' 

-  0.    What  is  the  area    of    the   whole  rectangle  i„  terms 

of  the  whole  triangle? 

7    What  is  the  area  of  the  whole  triangle  in  terms  of 
the  whole  rectangle.^  •••  lerms  oi 

Vndwrtlhf  '''  "T:'  ''''  ''"'^^"^^'^  •"  ^^"-^^  -itr.^        ^ 
And  what  the  area  of  the  triangle.^  .    ^ 

The  measure  of  the  area  nf  ■  >.-i....^i     •  ?V^ 

EXERCISE 

Find  the  areas  of  the  f,,||„„i„K  triaiiRles; 

1.  Base  4  ft.  and  altitude  .'J  ft. 

2.  Base  2-79  yd.  and  altitude  S  ft.  # 
•i.  Base  2-59  in.  and  altitude  4-08  ft. 

4.  The  base  is  .-i^ir,  yd,  and  the  area  is  lo  sc,.  yd. ;  find  the  altitude 
the  olse!"'^  ^'"'"'^  '^  '  ''■  '  '"■  ^"^  ^'-  ^-  -  ^  «.  y^i   7  sc,  ft. ;  find 

portio^s'''"Vua"Th"  °  M  ^'^"'  ^^"^^^"^^^'^  ^^  ^""--   The  central        • 
triangle      dra'wn "th    aTe^of^r  \  ^'^^   Ti!'"'  ^'''^  °^  ^'''^  ^^""^  '^       '        ' 
on  Which  it  is  dr^wn   ^  ""^  '"'"^'^  '""«  ^  ^^^^  ^-"^  ^''  -de 


h  '! 


100 

ARITHMETIC 

"    The  side  of  a  sq„,,„.  j,  ,..{  ,  . 

-(".-.n.  and  dis.an,  fro,.,  ,„..  nuK  „f    ,1,  .|.  ""'"'  .'^  ^^l'^"  ^'thfn  the 
•md  th.  arcs  of  ,1,.  fonr  tri  ,„  1.  'V  ,'  "  ""''  '"  f*'  "-espcctivdy 

four  corners  „f  th.  square.  '""""'  ''>'  J°"''"«  the  point  to  t.fe 

N.  ARC  is  a   trian^df.  .\R--I.{  f,      ,.('      .,   r 
The  perpendicular  from  .\  .,„  nc^,-.   /     ..'       '^    ^"''  ^'^  =  '■"■'  ft 
and  equidistant  from  the  three  sides"*,    u  "  "  ^"'"*  '"  *'"^  '"ans'e 
"f  "'e  sides.  ""''  ■'"'*-^'  ""'I  the  distance  of  O  from  one 


'•*    f'iven  the  same  triangle  -.s  ■     r- 

■'■  -^  --t  its  distances  from  AB   RC 'an'd  CA  '''  ""'"^  '"'"^^ 
"I  those  distances.  '  '  '""f'^^tively,  are 


•■■   >  'i\en  11 

trianKle  such  that  ,ts  distances  fro, 
**'  '  '"  -  '"  '■  '""'  tl.ose  distances 


I'.xaniplt'     The  sidp<;     f 

-its  it.  length;  find  the  4th^fXt  "^"'    ''  ^"^    '' 
""  tlH"    Side   14.  from    t,"f    ""^ '^^  P'^''P^"d,cular  dropped 

opposite  angle.     Find  also 

the       ea  of  the  triangle. 

In  the  diagram  let  AD 
represent  the  perpendicu- 
lar and  let  ii  contain  p 
""'ts.  Also,  ie;  DC  con- 
tain .X  imits. 

■  •  DB    contains    14 -x 
units. 

In  the  triangle  ADC,  .,  ,    ., 

Tr,  fj,     .  ■  P'  +  x-  =  132(1) 

In  the  tna„g,e  ADB,  pH(,4-.,.=  ,3,  ^ 

S-btrac.  („  from  (2,  and  weget   (14-.)._,,.  ,5,!  Jg. 

.•.  196-28x  =  56 
•'•  28x  =  140 

Substitute  this  value  of  x  in  (1)  and  ^I^. 
.■•P=-I44_ 
•  •  P  =  V  H4  =  12. 


MKN'SIRATIUX 
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But  the  measuro  of  the  :irta  of  the  triaiu'h-    \BC  is 
.\Ar)XBC. 

.-.  the  area- (J  X  12X14)  sciuare  iitiit^  -  SJ  sciiiaro  units. 

When  a,  b  and  c  a^e  the  measures  of  the  sides  of  a  triani^le 
the  measure  of  the  area  iss'sls-a)  is-b)  (s-c)  where  2s-' 
a^-b+c. 

This  result  may  he  ol)taine(i  in  a  similar  manner, 
Init  to  do  so  requires  a  considerable  knowledge  of  algebra, 
riie  lornujla  is  an  important  one.  and  should  be  remem- 
bered. 


EXERCLSF. 

I'ind  the  segments  of  thi-  base  of  a  triai.Klc  into  which  the  per- 
pendirulai  dropped  from  the  oppusiiv  an.-K  .livid.s  it;  also  the  length 
of  J!     perpendicular,  the  liase  U-itit;  Kivt-i.  last  i„  u.a-h  case. 

(T)  Sides  are  'j.  12,  l.{  units 
-'.  Sides  are  9,  40,  41  ft. 


X 


A 


3,  Sides  are  20,  1(JS,  170  yd. 

4j  Sides  are  5,  9,  8  ft. 

5.  Sides  are  0  ft.,  7  ft.,  49  in. 


r 


(J.  Find  the  areas  of  the  triani;les  in  the  preceding  examples 
(a)  from  the  base  and  the  pcrpendiculir  which  has  been  found,  (b)  by 
substituting  in  the  general  formula. 

7.  Show  how  to  find  the  length  of  the  perpendicular  in  any  of 
these  cases  by  first  finding  the  area  from  the  formula 

8.  The  sides  of  a  triangle  are  ti,  7,  0  ft..  resi)ectively.  O  is  a  point 
vMthin  the  triangle,  which  is  equidistant  from  the  sides,  find  its  distance 
rem  any  side. 

9.  Oiven  the  sides  of  a  triatu;!.'  to  be  11,  11,  1.",  ft,  respectively 
ind  a  point  O  so  situated  that  it.  distances  from  the  sides  taken  in 
order  are  as  1  to  2  to  3,  find  those  distances. 


102 


ARITHMETIC 


10    A  triariKle  whose  sidis    .r..  .•    -    v 
■»'  ■>  ft™,  „„.  ,i«|„  „,g,i    '^"'~  ■"«'  •"■■  l>-«tl.  ..I  .he  p„p.„di,.„,,. 


TRAPEZIUM 


let  Bii  ix''.'ii''p;.:;eS:""d';  ""r  ■'"  ^"^  ^°  p^^"-- 

»L  be  u,  (,,  and  //  units  respectively. 

A       . _ 


t  c 

Then  the  measure  of  the  arpa  r,f  *u 

and  the  measure  of  th     a"  ,  o,     ,     '""'^^^  BI^C  =  iW.. 

•-He.ea«ur.or    he  area  ^^^  j^  W^''    ^"^-«^' 

■    (  2 ; 

EXKRCISE 

-  •-• » . .. ...  .„ ,  :;~:;;3;, ;;-- ..  ...... 


t.^. 


I 


^lOc^ 


^gam 


MENSIRATION 
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4.  Given  that  the  urea  of  a  traiK/iiun  is  40  sq.  in  .  it.  height  S 
111    and  ,.ne  ol  tlie  paralkl  sides  .1  i,,  .  find  the  other  parallel  side. 

:>.  A  l...ar<l  whose  le.iKth  is  10  feet  i.  .i  i„.  „ide  at  one  end  ami  9 
....  w.de  at  the  other.  Find  the  ..n.nher  .,f  s.,nare  feet  in  one  si.le  of 
the  lioard. 

0.   C.iven  a  trapezinni  whose  parallel  sides  are   1(/  ft    a.id   HI  ft 
respect.vety,  and  whose  other  sides  are  eaeh  o  ft  ;    (nul  its  heiuht  and 
area. 

7.   C.iven  a  trapezium  whose  parallel  sides  are  11  i„    and  IS  in 
respectively,  and  whose  other  sides  are  r,  in    and  ti  in  ,    lind  its  height 
and  area. 

S.  The  area  of  a  field  in  the  for.n  of  a  trape/.inn.  i,  :i\  uc    and 
the  snin  of  the  lengths  of  the  parallel  sides  is  4  10  vd       I*ind  the  per 
pendieular  distance   hetwee..   these   sides      The   lengths   of   the   sides 
l-eing  in  the  ratio  of  4  to  7,  find  these  lengths 

9.  The  area  of  a  trapezium  is  4714.'  ae      One  of  the  parallel 
Mdes  ,s  U\2  chains  longer  than  the  other  a.id  the  perpendicnlar  dis 
tanee  between  the  parallel  sides  is  11-04  chains       Fiiui  the  lengths  of 
the  two  parallel  sides. 

10.  The  lengths  of  the  parallel  sides  of  a  trapezium  are  10  ft  and 
10  a.  and  Its  height  is  0  ft.  A  straight  line  midway  between  the 
parallel  s.des  d.vides  the  trapezium  into  two  parts,  find  ifae  area  of 
each  part. 


n 


SIMILAR  TRIANGLES 
A 


If  the  triangles  ABC  and  DEF  are  such  that  LA  =  LD, 
-B  =  zLE   and   <LC  =  /-F,  that  is,  if  they  are  equiangulari 


KM 


AkITlIMKTrc 


'<  i-^  proven  in  Lu-onutrv  fl.-.i  .i 

^'■■'K  -i-  are  .',ual.  l:;' tl!;:;      '"  ^'^'''^  '^^  ^''--respon- 

I>K     I'F     m- 

.^"ch  triangles  are  sai.i  ,..,,,  similar. 
II' AB  =  2  DE 

theniiC  =  2KF;andAC  =  2I)F. 
Il  AH  =  7,   nr  =:  V    A-^>     - 
then  since  DTl^  ;  „f  ^^R  ""  ''"'^  ^^  =  ^' 

•■•nK=yofBC  =  ^of8  =  3^ 
andDF=^ofAC  =  ^„fo  =  2i" 


In  the  figure,  if  the  angles 
ABC     and     EDC     are    eaual 

tl- the  triangles  are  equiangu-' 
lar  and  therefore  similar. 

If    BD  =  10,     DC  =  15    and 
DE  =  I2  ^ 


B     10 


Then  ^  =  5C 
DE     DC 

AB_2rj 
12~i5 

.-.        AB=12><2o^2, 
15 

EXERCISE 

measures  of  the  =1^1,..-  -  "  \  n      ,       ""  ^"^'^^^  ^t  D.  E  and  F      If  th- 
nil    lOi ,  ale  AB  ~  lo    np  -  K    cc     - li  the 

measures  of  the  .ides  BC  and  CA.  ^'^' -*"■  ^^  ^  '  ■  ^^-8.     Find  the 


«»•  -^l^*'  ,„  ^-'^^  1* x:.r 


MHNSlkATION 


111.-) 


I 


■2  A  straight  linr  DFv  is  dr.iNM,  imhiIKI  f,  tlu-  Ikis>-  HC  ..f ..  trianUo 
A»C.  till-  point  I)  biiiii;  oil  A  H  and  Iv  on  ,\C  If  AH  -  »(l  ft  HC  {■• 
ft  ,  CA  =  27  ft  ,  ami  DK     Jt  ft  .  lin.l  tlir  huMth^  of  AD.  AIv    ,u.l  Dm" 

::    Till- same  coiistriu'lioii  l.iiiiK  made  a-  in  Iv\    2    if   \H     :{.",  ft 
HC  -.M  ft  ,  and  AD  -  1 1  ft    s  i„  .  ,-„„l  ,i„.  K.,n,„,  ,„•  r,,,; 

.       ^?)  Tl.>-  iK.M-  of  a  tria.iKK-  is  \2  ft    and  liu   otlur  s.d.s  art- !.  ft 
and   I.,  ft       I'lnd  the  ana  of  a  similar  triaii^i..  wluw  l.usi-  is    1  S  f t 
Show  that  tho  arfu  of  th.  lar^.r  tiianuh-  i.  ■_■',   ,„„,..  „,,  ,,r..,  .,,■  „„. 
'•nialKr 

^  A  stick  .1  ft  in  Kngth  placv.l  upright  on  t'u  ground  casts  a 
^hadou-  S  ft  in  K„Kth.  what  tiit.s,  1,..  ,l„.  lu-i^ht  of  ..  ,h,^  ,,„i..  ,vhi.h 
casts  a_^shadow  .',{,  ft    in  UiiKth' 

v^  An  dfctrio  light  is  attached  to  the  top  of  a  pole  and  12  feet 
from  the  «roun.l  How  far  from  the  |.olc  mnst  a  man  stand  who  is 
iJ  leet  t.  uicius  in  lu-ii;lit ,  so  as  to  east  a  shadow  S  f«t  loi^. ' 

:.  In  Ex.  0,  if  the  man  stands  l.'  f^vt  fn.m  the  poK-,  find  the 
Ieiii;th  of  his  shadow. 


Q 


^  A  man  whose  eye  is  T.  ft    (i  in    above  tiie  Krouad  sights  over 
the  top  of  a  12-fo()t  pole  and  just  sees  the  top  of  a  tree      If  he  is  7  ft 
from  the  i)ole  and  tlS  feet  from  the  tree,  how  high  is  the  trce^ 

9  The  lengths  of  the  sides  of  a  triangle  are  7,  S  and  <»  ft  ,  respec- 
tively, and  the  perimeter  of  a  similar  triangle  is  42  ft  ,  find  its  sides 
and  area. 


CIRCLE 

The  circumference  of  a  circle  bears  a  constant  ratio 
to  Its  diameter;  tl.is  ratio  is  31  nearly,  but  closer  approxi- 
mations are  3-141()  and  ^f^,  and  is  aiwavs  denoted  bv  the 
letter  - 

Take  a  Canadian  cent,  the  diameter  of  which  is  one 
inch.  Place  it  flat,  and  measure  the  length  of  the  circum- 
ference by  passing  a  string  around  it.  Test  with  larger 
circles,  cut  out  of  cardboard,  and  show  that  the  circum- 
ference is  approximately  31  times  the  diameter. 


#^  #  !  I. 
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ARITHMETU 


i  ' 


3. 
4. 


0. 
7. 


KXF.RCISK 

(liven  r..:a,  ,-,„.,  tin-  nr.,.mfm.,uv: 
'     "'  "'^'  ''i'Muif,   is  4  ft    ill  IniKth 

■'•I    V<l     ill    litlKtIl 

'   V<l  -'  ft    .{  in    i„  length. 

7-4ti.s  ft 
i'"in(l   tlif  (liaiiuti-r: 

5    If  thf  cir.„,nf..r,.„...  i.  .,  f,    „,  ,^.„^j,, 

"  fl    •<  ill    ill  K-iigth 
'.' ^'i  yd    in  length 
Find  flic  rircunifurciue: 
^    If  til-  rudiu.  is   !■_.  ft    i„  i^.„j,th 
■♦,1  yd    III  icii^th. 

1«      "  ••        II,- 

»  V'l    -•  It    .    in    in  K.„»jth. 

what'disii::  ■:i:;';;:;.'^'--"  '^  ^^^  ^-•-  -^'^-  ^^  -vomt^on. 

itsJl:'  "'"^'  '"^"^^  "^^  '-'  '"  ''■'  -volutions;  find  the  length  of 

J-^^-K..  ,4,  What  distance  is  covered  in  ,0Ue.,,ti.„.> 
radiu^of'th:  "Sr^'  ''  '  ''"'-''-  "^"^   '^    ^^"   rods;   .ind   the 

circt,:L:^:.':rr:,;;;;-  ---  -^  ^  --^  ^^  -  ^eet;  .na  the 


18.  On  the  sides  of  a  triaiiKle   st 
le  sides,, f  the  tria; 
of  the  space  inclused. 


If  the  sides  „r  the  trian   ,;    "'"'s'  :;7;'f  ^'-^^  descril.ed  outwards 

.  >.  .<  It    respectively.  f,„d  the  perimeter 


"l^^ 


MEN'SlRATIoN 
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!?»    The  diatm-ter  .if  ;i  lirilf  i^  I  f,.,..        i;,,,  i  ..     ■         ,      , 

....^h:::-:;,'*;™;;' .;;;,,';■■'■"'' '■•— ^-.^ 

P()LY(;()\  AM)  CIRCLE 

Take  a  iiuniber  ..r.(|ual  is.,sctl.s  IriaiiKk-s. 

1.  Kxpress  the  sun.  ..f  tlu-  areas  ..l  two  of  the  triansrles 
in  terms  of  the  area  of  o.,e  of  them  'rungles 

2.  Express  the  stnn  of  two  base.  i,.  terms  of  o„e  base. 

sum  of     he  areas  ,„  exaniple   1,   ...a   i,...   „„,,^,^  ,^j-  j^" 
stim  ot  the  bases  in  example  L'' 

4.   Hxpress   the  su.n  of  the  areas  of  ',  of  the  triaiiKles 
in  terms  of  the  area  of  om-  of  tliem.  ^ 

.'».   Hxpress  the  sum  of  r,  bas..  i„  terms  of  one  base. 

111  examples  4  ami  ■). 

7.  If  the  triangles  are  of  such  a  shane  that  when  placed 
.n  a  plane,  with  a  conunon  vertex,  their  bases  w  ,.'  Wm 
the^pentneter   of    a   co.nplete   hgure;    what    is   this   h^e 

arerof't'h''"'^  "'  ""  '"""''^"  '"  ^"'^  ^'y^^^^^'  ^P^-^  the 
art  a  of  the  polygon  in  terms  of  o,h-  triangle. 


108 


ARITHMETIC 


h' 


10.  Kxpress   the   incasure   rT   the   area   of  one   of   these 
^na  .,,es   „.    ter.ns    of    the    nn-asures   of   its    altitude    and 

11.  Kxpress  the  measure  of  the  area  of  the  polvson  in 
ter^s^oMlu.  measures  of  the  altitude  and  the  ,Le  of  :^^^ 

tnangles   required    to    „,ake    a    complete    polvgon,    if    the 
bases  of  the  triangles  beco„K>  verv  short,  whife  the   .ide 
remam  the  same  length.^ 

14.  What  other  figure  does  this  one  resemble.' 

15.  If  we  round  olT  the  corners  of  this  figure,  so  as  just 
to  destroy  the  angles,  how  much  of  the  figure  is  removed' 

16.  What  is  the  difference  between  the  areas  of  the  figures 
in  examples  14  and  ir,^  ^ 

17.  What  is  the  name  of  the  figure  in  example  15? 

18.  What  is  the    difference    in  length  between  the  side 
of  one  ot  the  triangles  and  its  altitude  in  example  1.3? 

19.  In  example  ];,,  what  is  a  side  of  a  triangle  called? 

20.  In  example  l.j,  what  is  the  perimeter  called? 

21.  Fiml  the  measure  of  tlie  area  of  the  figure  in  ex- 
ample lo  ,„  terms  of  the  measures  of  its  radius  and  cir- 
cumference.. 


MK-NSIRATKiX 
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22.   Find  the  area  of  a  circle  whoso  radius  is  V.  feet  and 
lircunifcrencc  22  feel. 

2;^.    Find  the  area  of  a  circle  uho-^e  rathi.s  i.  1  feet. 

If  .  is  the  measure  of  the  radius  and  -  of  ,he  circumference 
v|         the  measure  of  the  area  is  '.  cr     \  x_'.t/  >;  ;•  - ;:;  - 

EXKRCISK 

'I  '     ^''"^  the  area  of  a  circle  wIiom'  radnis  is  ',  yd    J  ft. 

f.lJft. 

diameter  is  1^  '\n 

4  "  "  .1 

circutnftieiKe  is    11  ft, 

I  ■'■  "  "  "  "  !'  ft.  4  in. 

H.  The  area  of  a  circle  is  filO  ,q    i„  ;  ,„„i  jt,  radius. 

.    7.  The  circumference  of  a  circle  i-  110  „,  ,  fi,,,!  it,  ^rea 

8^.  The  area  of  a  circle  i>  'Ih  sq.  ft.     tind  its  circumference. 
•    9^  The  radii  of  two  concentric  cirdes  arc  :\\    uid  I.',  in  ,  respec- 
tively; f^nd  the  area  of  the  ring  between  tl.c  circumfcreii.es 

10.  Find  the  area  „f  the  greatest  circle   inscribed   in   a   s,,uare 
whose  edge  is  11  in. 

11.  The  diameter  of  a  circle  isti  feet;  find  the  area  „f  the  sreatest 
square  which  can  l)e  inscribed  in  it. 

12.  The  whole  perimeter  of  a  .semicircle  is  ;i  ft  ;  find  its  area. 

13.  The  circumference  of  a  round  stick  of  timber  is  5.-,  in  •  find  the 
side  of  the  greatest  square  slick  of  timber  which  can  be  cut  from  it. 

14.  Find,  in  rods,  the  dilTerence  between  the  circumference  of  i 
circular  field,  and  the  perimeter  of  a  square  field,  each  of  which  co.i- 
tains  222  ^^■ 

lo.  A  circular  path  is  110  yd.  on  its  inner  edge.  What  will  be 
Its  length  2  yd.  out  from  that  edge  all  around' 

16.  On   the  three  sides  of  a   riglit  angled   triangle,    whose   sides 
cont^ammg  the  right  angle  are  8  ft.  and   10   ft.,  describe   semicircles 
Find   their  are..s,   and   .how   that    the  area  of    the  larger  semicircle 
equals  the  areas  of  the  other  two. 
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lenslh  of  Ihe  radlu,  of  .he  hole  ''  '™-»«>™11s.     Find  (he 

19-  The  perimeters  of  a  cirrin   ^ 
-e  each  6  ft.     Pi„d  the  areas  of  the^Z:  Sr^r"""^^^-^  '^^^'^ 


SECTOR  OF  A  CIRCLE 


1.  In  a  circle  whose  circumference  is  J  4  j  ;,        , 
-  an  arc  of  12  in.  of  the  whole  circu"f:U,ce/  '      "'  '''' 
2-  In  the  same  circle   wUat  ,.    .  ■ 

the  whole  area  stands.  """'  "'"'''■  ''  ""^W'h  of 

4-  In  a  circle  which  is  7">  ft    ■ 

a^-Hhe  see..  ..e.  su;;al'„:7„'rotr;j;;:i - 


i^i 


EXERCISE 

o-  eo.'/;:er,rof  :'e;iT;r,:'  ;it  -^^-^ — -  .««.^ 

'^*' """'•""■"'*  i-^' «.d  .he  „d,„,  ,0  i,. 


MENSURATION 


III 


3.   The  length  of  the  perimpt.-r  ,>f 

.- » .i';H"'-r;:.  ■;;:^  :;r  ,:;r  * ''^°- --' --•  • 

■'<■  The  area  of  the  sector  of  a  cinlc  w  u 

-'"  is  50^  Find  the  .hole  pew;;:;"  ':f 'u,:.::;::."'^  ^""'^ "  ^"^ 

h.   The  area  of  a  sector  of  a  circle  is  10(1 
-  le  is  270  sc,  in.     Kind  the  arc  "^  icu!!-    '    '"  '  ""  ^'"'^^'  "^  ^'- 


CYLINDER 

iircumference  of  a  circle.  "'  * 

i.  be  c'alledT  """  '"""""  ""'  >  ^o'"  '«-•  »""  "ouM 
n,ass?  *■'"  '""  "■  =""  °'  "-  P-P"  «Pr=-nt  „„  .hu 
4.  What  does  a  side  represent'' 

The  measure  of  the  arpj  r.f  »u„ 
i«  equal  to  the  product  of  the  m.!  '"'"^^''/"^'^'^^  «'  «  cylinder 
circumference  of  the  base.  '  °'  '""^  '""«*»»  «"d  »he 

EXERCISE 


m 


II'! 


i 


\RITHMRTtC 
■■<■  In  tho  precdinB  cxa„,„|,,  r„„,  „,,  ,  „,i,„  „,  _,,,,  ^^^_ 


fee   C/»f^p,cONE5 


1.  take  a  piece  of  paper  in  the  form  of  a  sector  of  •, 
c^cle,  and  bnng  the  bounding  r.dii  into  contact  s  that 
the  arc  will  form  the  circumference  of  a  circle. 

it  be-caf.:';  ^''"  '"^^""' ''-'' '  ^^''^^  '--•  ^^h^^  -»"> 

3.  What  does  a  bounding  radius  represent  on  this  mass' 

4.  What  does  the  arc  represent? 

5.  What  does  the  centre  of  the  sector  represent? 

6.  If  the  arc  is  7  ft.  and  the  radius  (5  ft.  i„  length    find 
the^  are.  of  the  surface  of  the  paper  required  to^  inc[r 

Slant  side  is  o  It.  ^nd  the  circumference  of  the  base  7  ft. 


MIi.\siR.\Ti(i.\ 


ii:i 


The  measure  of  the  area  of  ,lu>  curved  surface  of  a  cone  is 
>ne-half  the  product  of  the  measures  of  the  slant  heigh^and 
he  circumference  of  the  base.  "eigiu  and 

KXERCISK 

I.  Given  the  sbnt  side  f)f  »  lom   'I  ft     ,.„i  .1 
;li(   Irme  10  ft     e,^A  ,u  r  '  '  ""  circumference  of 

'"'    i''se  U  ft.,  find  the  area  ,.f  the  curved  Mirface. 

■      -•    Given  the  slant  side  .,f  a  o,„e  1 1  i„.  ,,„!  the  radiu.  of  ,he  eir 
u.I..r  hase  ,  „,..  „„d  the  area  nf.,!,..  curved  surface. 

^      „.     .  '  /'''"-'.^'  ■■"''"'  "^  ''''■  ^■"'-^>''  ^•'•■f'-^'  "'  •'  -one  W  s„    i„     u,d 
<lH-  slant  s.de  .  ,„  .  luul  the  crcnnferena   of  ,he  hasc. 

».    In  the  preceding  c  xan>rle,  liud  the  radius  nf  the  base 

or  0./;^"^";;"^:/^  ™;r" """-  '^  -"  - »-  -  '•■"- 

.Wn''  '^'"","'"'""' »'■"'"'<  •»"'l  Ihc  radi.,»  „t  thM,,«.  H.    fi„d 
the  perrwndicular  height-  ' 

.-^rt^'s^^rsr-r''^'^^'^^^^^ 

10.  Given  the  perpendicular  height  1 1  ,„..  and  the  c.rcumference  of 
the  base  21  in.,  find  the  slant  side. 

n.  Given  the  perpendicular  height  V2  in.,  and  the  radius  of  the 
•'.'sc  .,  ,n.,  find  the  area  of  curxed  surface. 

base'.fi„^'r",l^'  •"'■f^'^'f  ^"'^"-  ''^-'^"^  "-J  *"■  and  the  radius  of  the 
ba.se  b  in.,  find  the  area  of  the  the  curve.l  surface. 

.-/thfr..?e"8^''%'H  H "'"■"'"  '"'-''^  '"  ''■  ^'"^  ^he  circumference 
I  the  base  J8  ...,  find  the  area  of  the  curved  surface. 

of  ,1,!'*1  ^'Tn  "'"  !^"^P^''""^"'^"-  ''-«•''  '•-'  i-  .  and  the  circumference 
"f  tht  base  10  ,n.,  bnd  the  area  of  the  curved  surface 

-t  ^0  f"":i:^i  i';:;:r'-  -•  -^  — ^  -  -^^  ^  -icai 

8 
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SPHERE 

Take  any  hemisphere  or  lialf-snhprf.  o.,^  ^  i 

Ut  .  be  the  measure  of  the  radius  of  the  hemisphere 
2zrXr  =  2-r. 

the  measure  of  the  suHnfa   «»  ,.       i. 
r  is  4Tr2.  surface   of  a  sphere  whose  radius  is 

Let  AE  and  CD  represent 
two  straight  lines,  and  P  the 
middle  point  of  AB. 

Draw  AM,  PS.  BN  perpen- 
dicular to  CD. 

Draw  PQ  perpendicular  to 
AB  and  AR  perpendicular  to 
BN. 

Revolve  AB  around  CD  as 
an  axis. 

The  measure  of  the  area  of  the  belt  which  AB  describes 
.s   clearly   equal   to   the   product   of  the   measuresc.      U 
and  the  c.rcumference  of  the  circle  which  P  describe 


''i«'^DfnBa>'A'<^aa^  -•:'-"    '•^a?. 


'"^MPM-'-sBSC*^ 


'U 


MFiNSlRATlON 


ll.j 


I 


•■•  the  measure  of  the  urvu  „f  the  belt  is  -x  \B>  !>S 

The  triatiRles  AR B  and  [\Sg  are  similar. 
.    PS      I'o 

-fm. 

"  AK~AB 
••  I^'^AB^Py.AR,  aiul  AR  =  MN. 

(MN  IS  called  the  projection  of  AB  on  CD.)  " 

1-  Take  half  of  the  perin.eter  of  a  regular  polvRon  of 

3.  Compare  the  lengths  of  these  perpendiculars. 
^^_^  4.^R.volve  the  half  polygon  in  example   1  around  the 

•^-  What  factors  in   the   measur-s  of  the  belts  in  ex 
ample -1  are  equal?  ^tiih  in  ex- 

fi.  What  factors  are  unequal? 

7.  What  is  the  sum  of  tiie  unequal  factors  > 

belts"  i^e"'  ''  the  measure  of  the  sum  of  the  areas  of  the 
belt    .n  exa„,ple  4.  m  tern.s  of  the  measures  of  the  per 
pentolar    rom  the  middle  point  of  one  of  the  sid  s  and 
the  diagonal  of  the  polygon? 

very"  shor^^nd""  "'  '''■  ^°^-'^""  '"  ^^'-^'"^'^   '    »— e 
\cry  short,  and  increase  in   number,    while    the   diagonal 

emains  constant,  what  does  the  solid  formed  by    tl  revo 
lution  resemble?  ^  °' 
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called./^   the   edges  are   smoothed   ofT.    what   is   the   solid 

11.  \yhat    does    the    perpendicular    from    the    middle 
r^plel^""^     "^  ^h-i''-  in  example   1    become  in 

12.  What   is    the   measure   of   the   area   of   the   surface 
diameter?"  '"   '""'  "'  '''  "'"^"''^^  "'  '^^  '^^^^^  -^ 

terr''  Tft'  ''   '^"   ""T"''  "^   '^^  ^'^^  «^  ^  ^P^ere   in 
tern  ,  of  the  measure  of  its  radius? 

EXERCISE 

I.  Find  the  area  of  .he  surface  of  a  sphere  whose  diameter  is  7  ft 

..;ch;rr^p:^^-;;^:t.:"?Si:vn^^^^^ 
tive.v  i^r'^  z  z:;^:  r^-^'t-ir  °^  ^^^^^  -  -- 

«    Find  the  area  of  the  surface  of  a  sphere  16  in.  in  circumference 

.„H  h*' K^  "''^'f"  ""  ''■  '"^^  ^"'^  *^  f'-  *"  ''ia'neter  is  closed  at  each 
end  by  hemispheres.     Find  the  area  of  the  whole  external  surface 

RECTANGULAR  SOLID 

solid.'  ^''''  ^  ""'''  ^'"^''  ^'''^  '"  *^^  ^"^"^  °^  «  rectangular 

2.  What  is  the  length  of  this  solid  ?     What  is  the  width  ? 

3.  Place  an  equal  rectangular  solid  alongside  of  this 
one,  so  as  to  form  with  it  a  single  rectangular  solid. 


«j^*i^i^*  mmr.'-n^: 


^  :k/*r.lDIK¥i^«iKP1fli 
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4.  What  is  the  vohuiu'  of  tlu-  mw  sohd,  whirh  is  formed, 
in  terms  of  the  first  one? 

T).   What  is  its  vohime  in  cubic  feet? 

G.  Take  4  e<iual  reetanj;ular  soHds  hke  the  one  in 
example  1,  and  i)la.v  ihem  on  a  plane  so  as  to  form  a 
single  rectangular  solid. 

7.  What  is  the  volume  of  this  solid  in  terms  of  one  of 
them? 

8.  What  is  the  volume  in  cubic  feet? 

9.  Place  squarely  on  top  oi  this  solid  another  equal  to 
it  in  all  respects. 

10.  What  is  the  new  solid  called? 

11.  What  is  its  length,  width,  height? 

12.  What   is  its   volume  in    terms   of   the   solid  in   ex- 
ample 6? 

13.  What  is  its   volume  in   terms  of  the   soli^   in  ex- 
ample 1  ? 

14.  What  is  its  volume  in  cubic  feet? 

15.  Place  8  equal  cubes,  edge   i  ft.,  in  the  form  of  a 
single  cube. 

16.  What  is  the  name  of  the  cube  so  formed? 

17.  Find  the  volume  of  a  cube  whose  edges  are  3  ft. 
each. 

18.  What  is  the  name  of  such  a  cube? 

19.  How  many  cubic  feet  in  a  cubic  vardi* 

The  measure  of  the  volume  of  a  rectangular  solid  is  equal 
to  the  product  of  the  measures  of  its  three  dimensions. 
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EXERCISE 

■I.  ir  the  l,a,.  I„  ,,a„,,|,  ,  ,„.  ^  ,,j„^^^,  |._^^  ^  ^^^^^  ^^ ._ 

K.  fi 'd  ,'L"h.wr ''  "■'' "' "  ■ '""  "■' ""  ■■'  "■' "-  i'  '"8 «.. 

inch  lumber.  ^spectnely,  the  lumber  used  being 


(P/? i^ive  J -fe  PRISMA 


1.  What  is  the  vohime  of  a  solid   1   foot  in  height 
whose  base  .s  a  polygon  containing  9  square  feet? 

mer'ewtlv  ZT'  f ''  "'"'^  '"  ^"  "^P^^^^  '"  ^he  for- 
mer exactlv  on  top  of  .t,  so  that  the  base  of  the  second 

sohd  W.11  c.>:nc.de  throughout  with  the  top  of  the  former 

3.  What  is  the  name  of  the  new  solid  formed? 
^^4.  What  is  its  volume  in  terms  of  the  volume  of  the 


6.  What  is  its  height? 


u 
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0.  What  is  the  volume  in  cubic  feet  * 
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7.  Place  8  solids,  each  identically  equal  to  the  first,  on 
top  of  one  another  in  a  niatuier  similar  to  that  m  ex- 
ample 2. 

S.  What  is  the  new  solid  called' 

9.  What  is  its  volume  in  terms  of  the  volume  of  one  of 
them? 

10.  What  is  its  height  ■> 

11.  What  is  the  volume  ui  cubic  feet? 

The  measure  of  the  volume  of  a  prism  is  equal  to  the  pro- 
duct of  the  measures  of  the  length  and  the  area  of  the  base. 

EXERCISE 

1.  Find  the  volume  of  a  prism    10  feet   in  height   wh  jse  base 
contains  14  s(iuare  feet. 

2.  Kind  the  volume  of  a  prism  A  inches  in  height,  whose  base  is 
a  s(iuare.  with  an  edge  2  inches  in  length. 

3.  The  sides  of  the  rectangular  base  of  a  prism  are  4  and  o  feet 
respectively,  and  the  height  is  7  feet;    fmd  its  volume. 

4.  The  sides  of  the  base  of  a  triangular  prism  are  3.  4  and  r,  feet 
re.i,ectively.  and  the  height  is  (1  feet;    fmd  its  volume. 

r>  The  sides  of  the  base  of  a  triangular  prism  are  7,  8  and  9  feet 
nspectively,  and  the  height  is  11  feet;    find  its  volume. 

ti.  The  base  of  a  prism  7  ft.  high  is  a  trapezium  the  parallel  sides 
"I  "Inch  are  4  ft.  and  f.  ft.  respectively,  and  the  distant,  between 
tin  ni  IS  it  ft  ,  liiid  its      Jhmie. 

7.  The  volume  of  a  prism  on  a  square  base  is  U)4  cu  in.  If  the 
height  of  the  prism  be  8  in.,  find  the  side  of  the  base 

•     S    How  many  gallons  of  water  will  fill  a  trough  ti  ft    long    'i  ft 
deep,  18  in.  wide  at  the  top  ahd  10  in.  wide  at  the  bottom? 
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•'">■<  lliis  |,rK,„  r,,,.„,l,|,T      ""  ''"■"■  "I'"'   ""..r  s„li,| 
".w  s„lid  f„r,„.,|/  '""'■■   "'""   '■'  '!"•  "-"K-  of  iV 

^ni,h'':;;,,;r:,;;L.;!':  ■■ ■  - '--  -",... ,., 

height?    .  *"  '*'^*^'*  "*   ^h*"  IJase  and  t\w 


EXERCISE 

1-  Find  the  volume  of  a  cvlinrh.r  or.-     .    • 
on  a  base  whose  area  contains  ,2  :;^:  j  I";.'"        ''''  ''"'  ''*^"^"'« 

2.  The  radius  of  the  hi>;..  ,.f  •■       i-    . 
the  height  7  inches;    find  thrv-olunt  '  "    "  "  '  ''"""  '"  '""^^h  -<I 

hei^]^:";- 7;r:s.^;"^  ^^^^  -^  ^  -""<^-  '^  ^^  ^^^t  a„d  the 

^rea  %^^::^'  ^°'"-  '^^  -'"^  ^-t  and  the  height  9  feet,  find  the 

I 

^  i:-  In  the  preceding  exampi.,  find  ,he  radius  of  the  base. 
\6j^iven  the  volume  UK  ,-.i 


4  iuc^s^;,7,;rj°':;;'''  * " '-""■'  -■■'  «■« ""-  „,  „. ,., 


.;a,;< 


%fi :;0* 
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•'-  ->  f.H,  n„,i  ,i„.  luiKh,  ""  ^•'^"""f'T.-.u.  „f  ,1... 

!>    Till,  nirvid  siirf.uv  of  .,  ,  vliii.I,  r  i.  1 1         c. 
«  "  .   tin.l  its  v„I„m..  ">""<l.r  1,  lis.,,  f,    ami  „.  h.i.lit  is 

..f  the  c.,„e.  ''"""■  "  """•  ""■-  "«■  volume 

heittht.  '"  ""■''^"'■''S  of  the  base  and 

pro.  jxrr-- 1;:::  :rr-j  r„:  ,;:.rKV'""^  -'  "- 
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Therefore  Hie  volume  of  a  hemisphere  is  j  of  the 
volume  ol  u  cylinder  with  equal  base  and  hei>,dit. 

Therefore  the  volume  of  a  sphere  is  I  of  the  volume  of  a 
cylmder  of  which  the  height  and  the  diameter  of  the 
base  are  each  equal  to  the  diameter  of  the  sphere. 

If  the  measure  of  the  radius  of  the  sphere  is  r,  then 
the  measure  of  the  volume  of  a  cylinder  whose  height  is 
2r  and  the  raduj^    )f  whose  base  is  r  is  rr- X  2r  =  2rr''. 


is  r  is 


the  measure  of   the  volume  of  a   sphere  whose  radius 


fX2-/-»=^rrl 


FCjfPr^f^  PYRAMID 


if 


If  the  bases  of  two  triangular  pyramids  are  equal  in 
area,  and  the  pyramids  have  equal  altitudes,  it  is  proven 
in  geometry  that  they  have  equal  volumes. 

1.  Divide  a  triangular  prism  into  3  triangular  pvra- 
mids.  ^- 

2.  Compare  their  volumes. 

3.  What  is  the  volume  of  the  whole  prism  in  terms  of 
the  volume  of  one  of  these  pyramids? 

4.  What  is  the  volume  of  one  of  the  pvramids  in  cerms 
ot  the  volume  of  the  whole  p  ism.^ 

5.  What  is  the  measure  of  the  volume  of  the  prism  u 
terms  of  the  measures  of  its  base  and  altitude? 

6.  What  is  the  measure  of  the  volume  of  one  of  the 
pyramids  m  terms  of  the  measures  of  the  base  and  alti- 
tude of  the  prism? 
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7.  What  is  the  altitude  of  the  first  nvr^,^;,!     u-  , 
taken  fn.in  the  prism?  Pvramid  which  was 

8.  What  is  its  base  in  tenns  ,.f  the  base  of  the  prism  ^ 
altitude?  "Hasure^  „l   ,ts  base  and 

or  uj.  :i?::i:  :;zt  .t'Tr;,;™--'^,^  "7'''= 

a  conimr.n  apc^    and  ,„„.      I  "^^  ""'■  ''"^'^ 

«ha,co.p,«'e:;,i:,'l';i';tL^;""" ' '"  ^" "'  "■-"■ 

13.  What  is  the  area  of  the  hasp  nf  fi,^      u  i 

in  te™.  or  .He  ,.a.  or  „„.  of  ..X,;,':  ^Itair™ '" 

14.  What  is  its  altitude^ 

EXERCISE 

4.  The  volume  of  a  ovrimlH  ,-t,;.!     ^      , 


.{ 


»""?i »" 
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r.  A  pyra.nid  wl.icl.  sta.i.ls  „„  a  rectansular  l,as.  a  foet  i„  length 
an.!    I  fett  ...  w.,]tl.,  is  7  kvi  l.iK'l.;    fn.d  its  vol,.,„e, 

tl.  The  si.les  of  the  triaiiKular  l.ase  are  7,  <»  and  10  feet  resuec 
t-velv.  and  the  height  uf  the  pyra.nid    is     ,>  vards;    fi,.d  t^:  v!^:!:::. 

of  rJcMf  r/''"H  ■!  "?"^"''/^:"'^'^  ""  -  •"-ta.igular  base  has  a  volume 

tit     \  .^"''''  "  '•'  ^'  •  ^'"'  "•"■  ^'''''  "f  the  base  is  7  ft 

nnd  the  other  side  of  the  base, 

S  The  base  of  a  pyramid  is  a  triangle  whose  sides  are  7  9  10 
.n.  respect.vely.  and  its  volume  is  :.0  cu    i..;  find  its  height. 

9.  Find  the  volume  of  a  pyra.nid  on  a  square  base,  given  the 
sKle^of  th.  base  0  ft  .  and  the  area  of  one  of    the  triangular  sidest 

10.  Find  the  volume  of  a  pyra.nid  7  ft.   high,  whose  base  is  a 
rapenmn.  hav.ng  the  parallel  sides  4  f,    and  tl  ft.  respectively,  and 
the  d.stanee  between  them  <)  ft. 

wh.  "■  ;^  '"^'i  '■  ""''''  ''-■  '■''''"**"^'  W^^""id^  on  the  sides  of  a  cube 
whose  edge  ,s  A  ,n.  .f  the  height  of  each  pyramid  is  2  in.,  find  the 
volume  of  the  sol.d  for.,ed;   also  find  the  superficial  area  of  the  soS 

}CE    CRtAHlCONE  S 

1.  Take  a  pyramid  whose  base  is  a  polygon  of  a  very 
great  number  of  sides,  and  each  side  very  short. 

2.  What  does  the  perimeter  of  the  base  resemble.? 

3.  Smooth  off  the  slant  edges  of  this  pyramid. 

4.  What  is  it  now  called? 

5.  What  is  the  difference  between  the  volumes  in  ex 
amples  1  and  4?  ^^ 

The  measure  of  the  volume  of  a  cone  is  one-third  of  thp 
product  of  the  measures  of  the  area  of  the  base  and  the  altUude 

EXERCISE 

of  Ju^VtT"''  "'  "  ''"""  ^'^^^  '^^  ^'^'^"^^  9  ^^  -d  the  area 


^^  1^ 


«^S^<M#- 


'.-^^^!jl- 
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•"'^  Oive,,  the  v„l„,„c  .,f  ;,  risl.t  nr.ul..,  ,u:,e  77  cu      ,     .„,1  tlu- 
height  h  m..  what  is  the  ^.rea  of  the  hase.^ 

«.   In  the  preceding  exampU..  whati.  the  radii.s  .,f  the  l.ase.^ 

4  Vi   ''find  ;',"'''V"''"r'"'  """  '•''  '"'"'"^'  '^   '"  ^■•'    -'  .  •""'  iHi.ht 
^\1,    find  the  radius  of  the  base.  "  'K'li 

t'.   Find  the  vohinie  of  a  eone  whose  -lam  hciL'ht  i-  I-  f     . 
perpendicular  height  12  feet.  ^'  ^""' 

.1.0  a^^ih;; t::;::,r  ^" ""  -  - » ^'"*'  ^^  ^ ■■■ :  -^ 

i»  .6  .n.  'Lr™,r "  "'  "  ""'  ■'  ■■'■'^' "'  "■ '  "»  "■•"'  "'«"' 

10.  A  cone  standing  on  a  base  whose  radius  is  !)  ft  is  n  ft  hieh 
A  sectjon  .s  made  parallel  to  the  base  and  10  ft.  from  ihe  op  vt 
the  volume  of  the  cone  cut  ofl.  '       ^'"'^ 

FRUSTUM  OF  A  CONE'oR  PYRAMID 
0 

Let  OAB  be  the 
section  of  a  right  cir- 
cular cone,  made  by  a 
plane  through  the  vertex 
and  perpendicular  to 
the  base. 

Suppose    a    cone,    of 
which    OCD    is    a    per- 
pendicular    section,     to 
5  F  '  ^    be  cut  from  it. 

The  part  of  the  cone  which  remains,  of  which  ABDC 
's  a  section,  is  called  a  frustum. 


■i 


I? 

\i 

I* 


m 
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Suppose    AB  =  10.    Cr)  =  0.    and    KF==1    umts    respec- 
tuely.  ,t  IS  required  to  find  the  volume  (,f  the  frustam. 

Let  OE  =  x  units. 
Then  from  the  similar  trianRles  OCK  and  OAK 

OH_CE 
OF~AF 

.'.  .v  =  6 
The  measure  of  the  volume  of  the  whole  cone  is 
-3?r.52X10  =  =r-, 

and  the  measure  of  the  volume  of  the  small  cone  is 

-j7:.3=X6=187r, 
.-.  the  measure  of  the  volume  of  the  frustum  is 


250;:  m 

of  LT  '^^•"t,"^/''^  ^^''  '^f  tl»^  frustum  is  R,  the  radius 
of  the  top  r  and  the  height  h  units  respectivelv.  then  the 
height.  X,  of  the  small  cone  may  be  found  from  the  equa 

jc^ r 

x+h~R 
Jtr 

R  -r 
ItR 


.'.  X=: 


'.  x+h  = 


R-r 


The  measure  of  the  volume  of  the  whole  cone  =  5 ;rR2 
and  the  measurcof  the  volume  of  the  small  cone  =  J;^/-^ 


JiR^ 
R-r' 
Jir 
R-r' 


.il^Z:.jr^. 


f\  ^.^ 


t  •£: 


MRNSt'RATKXN 
the  measure  of  the  vo.ume  of  .he  frustum  is 


12; 


i?r//.- 


^:^  =  .'-//(R=  +  R,.^^2^ 


then  A  =  rK-,  and  a  =  ,-,-•, 
the  volume  of  the  frustum       ^A-^  x  A«+a). 
This  formula  rnav  be  used  to  fmH  .. 

cones.  f^etueen  the  surfaces  of  the  two 

surf^;of";rf:^::Lt^  r  7  7^' ''-  -^^^-^-^  ^^^ 

of  small  trapeziums  "''^^  '"'"  ^  '^^^e  number 


The  height  of  each  trapezimn  is  BOO). 


the  measure  of  the  surface  of  the  frustum 

=  5^  (27rR4-2;rr) 
=  k7:  (R  +  r), 


!   i 


I! 
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If 


EXERCISE 

r:,„i, ;!,  ,i;'r;,'r',  ,';■;,""':,',"  "'•"•""■  -' "  "■"■  ■- ' -"  "^ 

oiia,  J  1  ,„,  .,„d  s  ,„    „^ppet,vr|y;  ,i„,|  )„  v„|,inic. 

and  -  ft.  respectively,  and  whose  height  is  :{  ft, 

the  t^;  .)  ZZl'lZZnlt  '  -^  ^T  '  '"■  '"  '-''''  "^  -''  ^-- 
I.  "nai  traction  of  the  orignial  cone  will  remain? 

».o^tair^Tr;:L;r:;:;::^;;;  -i;;;;^ --  r"- 

.ho  ,op  u„d  ,„„„„,  ,,,„  „  ,„  i„::c:u  voLe  '"'■■'"  -"""■' 


SPHERE 

Take  a  number  of  equal  pyramids. 

1.  Place  two  of  them  side  by  side  with  their  apexes  at 
the  same  point.  ^ 

.He^:rr„r  ot%*;if '"---"<' '■■'-- 


AK;^' 


sHs     ".^'l 


ffl 
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4.   If  a  number  of  them  he  placed  so  m  f,.  f  r 
pletc  solid  fijrure    uiih  flu  ""  ''  "■'''"- 

he  solid    wha  ?',  '"""  ^''"-^  '"  ^''^'  ^'^'"^^t'  "f 

8-  What  is  tlK-  measure  of  the  volume  „f  ,i,i<      ,,, 

™e"™::L^  ■"""^■■^- "'  '^?  -i-ae"'a":;;hi";:ani 
term's  :;■  t^'e  ™:::::™:he"a,t't;rr  -'  *''  --"■'  ^" 

the  surface  of  the  whole  \Z"  '  ""'  "  """"■  '"" 

„w   "."'L  '"""  "'  ""■  Py-niids  become   verv  smnll 

f^t  M        ,^  """"''  ''■«""'"«  '"'  """>''"  rcq  uiredo 
torm  the  solid  in  example  4?  ^4"ireu  to 

1 1 .  Whafother  solid  does  it  now  resemble  ? 
s.a:^X^f^^::m':f=r;i„--   -  --  and 

^.;thivttn;"/;jh:re'aTer-"''''= '"-"--.- 

Jas:L":j;,e:";r[Sr    '-    ™--    "-.en    the 

terms  Tfll""  """""■'  °'  ""=  "''"""=  '"  "•™P!=  «  in 
terms  of  the  measures  of  its  surface  and  radius. 

The  m.a.ure  of  ,he  volume  of  a  sphere  „(  radlu.  ,  1,  } 


l'^.^^ 
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EXERCISE 


and  the  '::i:'i;^:,:'  ^'  '''"-■  "^^'-'^  «^^-  ^^^  -^^-^  -  *- 

2.  Find  the  volume  of  a  sphere  whose  radius  is  4  in. 
••^  Find  the  radius  of  a  sphere  whose  vohnne  is  3,SS0S  cubic  inches 
4.  F.nd  the  volume  of  a  sphere  whose  surface  is  ,.-.4  sc.uare  feet 
sur,^ee:  ^''  '"'"'"'^  '''  '  ^''^^^'^  '^  ^^^^'^  -•  -  •  ^nd  the  area  of  .ts 

the  eiet:tn«^t  U  i^r^I^r!^'"^^^  "^^"  '^-i^PHeriea.  ends, 
Find  the  volume  '^'  '^'""'^*"  °^  ^''^  ^'y^'^der  is  (i  in. 

of  a  cubf  ;i:e:^ r:  i:;.^'^  ^^^^^^  ^'^^-^  -^^-^  -  ^e  cut  out 
a  s.hi^:if:,rr  .?,^;:f:r  ^-^^  ^'^^^•^  --  ^^  -  ^-- 
the  cir^:j::;t  r:  a";;,::.:jXir  ?;-•  ^-^  ^^^  -•--  «^ 

internal  diameter.     Find  the  al'titudrof  the  tL'"   "'''''''''  ^"'^  '  '^^ 

and  l^"z:t:^::f\:'^,  r  ^^^  '-'^^^^  °^  ^^^ — 

weight  of  a  shell  of  the  si  *  '"    ''^^P'^'^tively.     Find  the 

internal  diamet^er  '"'"*'"^"'  ""*  "^  '^  '"   -eternal  and  6  ia. 

FORMULA  IN  MENSURATION 

are  here  expressed  general"  "'  ™"""'^''  °'  ^°"*' 

ouU:;'^:;:--— Lt:trx?°'-- 
V  .^  (,-a)  (,_6j  ^,_,)^  ^^.^^^^  2.  =  a+6+c. 


.??.  1 


Mtv.SCRATlOX 

'ho„,cas„re„,„,...„,„„,\r"" -;■■.>■-  •>,   u,e   has.' 
l<!ngth,  and  wi.Teh.VjIp'olH:;',';.''','  ""■^'^""-"'  "ic^  l,.i«l„, 

ep'ped.  .he  „u.as.,a.  ,',f  i;::,;;„::  rr^xf "  """'""■ 

volume  is  measured  by  ;,XA  '"'  '"  '"  ''='»■  H'e 

or  ie'anT' !:  t  '::':z  r:,';;:;""^-"";'  -  '■^-"">' 

volume  is  measured  b>   .■  x/,x.A  "'''■''  "'  ""  '"'«•  'h<^ 

^»-    1  he  measure  „,u,e  area.,,  a  Circe  ,»;;"■ 
cirde,  .hemeare'';,;™::;^;-/:'''  '"^  '"  "  ''"""'^ 
is  l^r^'"'  ""'""'  <"  "■<■  --  o,  .be  surrace  „,  a  .phere 

''■e  base  and  .op  respee.f.'^K'llf  '7^""''  "'  ""  ^"1"  "f 
"  i'  the  measure  of  .'he  hlS,.  .?,  '"'"""  "'  "  •=»"*.  -d 
■s  i'lt  (R»+Rr+,.,.        '""«'"■  ""=  "'"'ure  of  .he  volunre 

14-  The  measure  of  the  or.,    t     . 
X".  where  a  and  b  are  the  "a    '  '"T"""  '^  *  <"+*) 
and  *  is  .he  measure  of  the  aSr."       "'  "'''""  »'"« 


« 
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EXERCISKS  IN  MENSURATION 

I  A  r<K>ni  is  L'l  f.a  l,y  JO  firt.  in  the  central  part  is  a  carpet 
Hi  .  «  imasuris  '.'I  fc.-t  l.y  17  f.it  1-in.l  tin-  cost  of  painting  the  rest 
of  ;■      lloor  at  I'J  leiits  a  siiuarc  yard. 

•-'.  A  fool  i.ath  K"*s  up  the  side,  and  then  alr.iR  the  end  of  a 
riH  .  MKuIar  r,(ld,  L>l.i  y.r.ls  Icik  and  lO.'^  broad.  What  distance  will 
l)c  saved  l.y  cnttinK  rinht  across  in  the  direction  of  the  diagonal? 

3.  A  ladder,  ',()  ft.  Ions,  is  placed  so  as  to  reach  a  window  24 
feet  hifih  on  one  si'l.  .  f  a  street,  and  from  the  same  spot  it  will  reach  a 
wnidow  ;{•_>  feet  high  on  the  other  side  of  the  street.  Find  the  breadth 
of  the  street. 

4.  I'ind  how  many  trees  there  arc  in  a  wo<jd  half  a  mile  long  and 
50  rods  wide,  supposing  on  an  average  four  trees  grow  on  each  square 
chain. 

5.  Find  the  numlier  of  cedar  blocks  required  to  pave  a  street 
40  feet  wide  and  .'JOO  yards  long,  supposing  that  a  block  occupies  24 
sq.  inches. 

"""     '    fi^^Vhat  is  the  area  of  the  surface  of  a  board  18  in.  wide  at  one 
end,  2?)  in.  at  the  other,  and  Ki  feet  long? 

7.  Find  the  expense  of  paving  a  road  of  the  uniform  breadth  of 
4  yards  around  the  inside  of  a  rectangular  piece  of  ground,  the  length 
of  which  is  So  yards  and  breadth  56  yards,  the  cost  of  paving  being 
2.)  cents  per  square  yard, 

8.  Find  in  feet,  to  three  decimal  places,  the  side  of  a  square 
containing  2f  acres. 

9.  Find  how  many  persons  can  stand  in  a  room  measuring  15 
f"  t  by  9  feet,  supposing  each  person  to  require  a  space  27  inches  by 
18  inches. 

10.  A  line  reaching  from  the  top  of  a  precipice  130  feet  high  on 
the  bank  of  a  river,  to  the  opposite  side,  is  380  feet  long.  How  wide 
is  the  river? 

^  The  two  o.idcs  of  an  isosceles  triangle  measure  65  feet  each, 
and  tFe  base  is  50  feet.     What  is  the  altitude? 
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6  futt.  ^  '"  '"'""'  ""t  t"  low.r  tlu.  top 

13,  rind  how  many  squarr  fl„„,.r  1,.^.    i  r,..  ,  .  „       .  , 

arranged  in  a  square.  ,.l„t  wlu.se  si.le  is  7  fX,  ""'•  '""  '" 

14.. The  hasf  of  a  triaiifiil  ir  r„.i,i         .  ■   ■ 

i"  length.     What  is  th.  'llu"!;!!^  ^""""""^  '  ='^-^-  '"^  '"'''  V..r,ls 

I  l.'».\Thc  rint  of  a  squan-  Ikld     it  «!•> 
1<>-   A   pitie  of  cloth     five  fiin,..;  ..I 

"'"■' "' "'- '  ""■  ^'^"^^::z:::,:::::;  -"  «^- 

™.  ::i.^i:^:r;:^  ::::,~r;::;S.""'  "■'"  "•""■'-  -  »-'■ 
b..„  ™,dV:fu  "fh.';!;™:;?'  ';:''  ■"  '-"■ "-  •"^- "'-  »•'"«'.  -» 


ut  ironi  a  tree  whose  circumference  is  12  feet. 
22.  A  rectangular  court  measumc  oi  r*   ,-  •     , 
the  cost  of  paving  it  at  0  pe'c^L-reL'.'"   "'  ''  ''  '  '"•     ^'^"'^ 

lengtf of^;2^r i^,;tis  ;::s;  ;:r'  '^^-^  ^-^^  ^  ^-^  •^^^^^  what 

corner  of  the  ceilingr  '^  '""''^^  "'  ^'^'^  «"°^  to  the  farthest 

24.  The  sides  of  a  triangle  are  oi    40       ^  o-  , 

Find  its  area.  -'•  ^^  «"**  ^o  feet  respectively. 

25.  The  sides  of  a  quadrilateral  field  are  on   in   or        , 
respectively,  and  one  diagonal  is  40  7h  l^'   .  '  ~'  ^"'^  ^'-  '^'''""s 
yards,  obtaining  two  di.Terent  r^Lus.          "     '"''  ''^  =^"'*  '"  ^""-^ 
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i^'V'  '  fit"  Sidf  of  ;l  Sdllin.  iv:   V  f«  !•■       1      . 

al.,.uUt  '         '       ^'      '■'^"'  ""•  ='^^-^'  <'f  ^'  Hrde  described 

.■f  ..:'^J"!:;:,;:""  ■'  ^'  "^^'•'  '-^  -  f-^.     Fi„„  „...  .,..„..  ,.eri.„Her 

in  trave.^,'^;  ';;;;::  ''"'"^^-  -^^  "  -'-'  -"-h  turns  round  HK.O  tin.es 
uriuiar  pond  uhost-  circumferenci-  is  2J0  yards 

Which  i,  S5  ,„a,  "„7,°^  L^d".","'  ""."  "'  """"''•  ""  '»>'"•  »' 

2  «:^«h'T  r '  :t'°";,h'\H,' k';  "'rr' '""'" » ^'  '•  •  "'-^ 


vvhost 


1,1    ,,.,    .  "       ' '  '"•-    ••'  'ooi  side 

■10.   What  ,s  the  sui.ertlci.,1  are-,   of  th-     ,.,   •!        -         . 

>^  dimensions  are  ».   1()  an.I  -if",  ""''f "  ^"   "^  ^'"^'^d   box 


id  72  feet,  respectively? 


MENSIRATIO.V 


/;^5 


wouhH,  l;\::;:*;;^ ;;;_;;-;-  -i;--  •-'•' "  ^.lo  a  ..i.  .hat 

«<.-  side,  a.,  i..  tin.  r., f^Zu;' '"" '" '^^^^ '^ ^  •  ucta„«le 

t'--  arc  ,iv.  wires  i,.  the  fc^"   '  ^     ■  T'  '"'"^  '  -"'^  ^'  V-ru,  and 
'""'  -r^-  Placed  S  f..t  apart.  "'^"  ""''"  '"''  ^  -'ts  apiece. 


"«  ^'  decimal  of  a,.  i,Kl,.  '•''"'  "'  J^''»"als,  its  thickness 

^^-  A  garden  roller  is  .{  ffct  7*.  i,,,,^    •        ■ 
'"  .ircumference.     How   :.uch  g.L  j^^  "  •'^^'  ^""^  '  '-'  '<'!  inches 
three  complete  revolutions'  '^"'^^'^  '^    ''^'^^  "^■^r  i"   making 

4«.  Find  the  number  of  cords  of  ..„    i 

51.   How  many  rows  of  disLa  i 

room  24  feet  wid.-,  if  each  desk  is    () "1.      "T"'"^  ''^"Kthwise  in  a 
the  wans  and  between  the  ro .t  :^::  ;:;^;;;  -^^'^  ^-s  along 

edge  .fi:^::--;:::;:;::-- ;;^-'-  -  the  eo^:  7Z^i 

string  is  kept   stretched   j, 'J^       '    "°""^/'-""^  the  sc.uare;    if  th 
'"Closed  l.y  the  string  aft      i  t*    u  "'         .    ""'  ''"'  '^'^^  "^  ^^e  s^ace 
■ts  extremity  in  one  comp    te       "1     "''  ''"  '''"  ""^'''^  ""    "^ 
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''i'-i.  A  factory  has  !.")()  \viiifi(.u<    on    t     i  •  , 
panes,  each  pane  hein.  .  indl^pf;^,:":  ;;:--">'  ^°"^^'"  "' 
dou-s  severally  contain  l>  „anes  e.r.  T  •'  '''  ''^•'^^'""'K  "in^ 

^'  .1-.  >■»„ .,  u... ,,  ;„:',::.:i.;;;;,'i;:.'::;  ^^.s"- »-  ™--  "■■" 

chain,  a,,.,  2,  ,h1L'  r::,^,'™',;"  '™"  ""'  "'■'•™''  "'«'"  «.  ''  2, 

.he  i:;  Jt'^rc-;--x--~-o.„., 

a  pipe,  45  inches  ni  circninference,  fill  it> 

CO..  Sc1"h:; r::,;;!,:  i;;,,;"?'?"  ':• "  ^  - »'«.  f,„<,  .h» 

n  chic  inch  ot  lc=r" lil"  V,       '  "  '     ""  """  '"'''■  '""I'""'!'  'h«. 
7  o=«b.  '         ■'  """"•'■  "'"'  .h".  1  |.™„d  of  it  cost. 

n,.:;,'t.o',fMi?t  i;i,',*."„tr::"^  r-^"  "- '-  — « 

7  feet  long?  "  """'■  -'»""  '"""  "  »  ".  lo  ca.t  a  shadow 

...aitixsr::,;:;:  •:r;.;.r\r."":,  -  ■»  "■■'"■ ' 

surface,  supposing  it  to  l,e  a  o.,u-?  ''^'  "  '''^"  ''^^^  ''^  '^s 


•#;-'- -:r;:-:^^^^^^^^ 

("race  o,  „,        ,  '"  '-  .  f.;.l  ,„  „  ri„,„, 

■'2-  A  circle  and   n  '''"  ^'""'^i"' 

!-:■.-., ..  .»..•  arsi.':;-:',.;- ■  -— . 

7().  Find  the  volume  of  f,.. 

°' ..  ™nc„  ,.,.c..  „,„,.  :;,::-n;::r-  »'■«•  ^n  ,„  „„  „„, 
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'«•  The  driving  whcrl  „f  .  locmutiv.  engine,  of  diameter  7  feet 
n  ukes  1,-  reyolutums  „.  1  seomd.  I-'ind.  approximately,  the  number 
of  miles  per  hour  at  whieh  the  train  is  Koing. 

of  an  mch  th.ek,  can  l.e  con.ed  from  n.aterial  i„  the  for.n  of  a  eube 
whose  edge  is  A  inehes' 

XO.  K,„d  the  weight  of  gm.powder  required  tu  f,]]  a  hollow  sphere 
9  nches  n,  duun  ter,  supposing  that  .'iO  euhie  inehes  of  gunpowder 
weigh  one  pound. 

SI.  The  surface  of  a  sphere  is  ec,ual  to  that  of  a  right  circular 
cylinder  the  radius  of  the  base  of  the  cylinder  is  4  inehes.  and  the 
height  I  foot.     Kind  the  volume  of  the  sphere. 

82.  A  solid  is  in  the  form  of  a  right  circular  cylinder,  with  hemi- 
spherical ends;  the  e.vtreme  length  is  4l>  inches  an.l  the  diameter  is  5 
inches.     Kind  the  volume. 

83.  The  height  of  a  cone  is  7  inches  and  its  curve.l  surface  has 
three  times  the  area  of  its  base.     Find  the  volume. 

84.  The  radius  of  a  circle  is  12  feet;  two  parallel  chords  are  drawn 
on  opposite  sides  of  the  centre,  one  subtending  at  the  centre  an  angle 
of  oO  .  and  the  other  an  angle  of  90°.  Find  the  area  of  the  .one  be- 
tween the  chords. 

So.  What  is  the  length  of  a  side  of  the  greatest  cube  which  can 
be  cut  from  a  sphere  1   inch  in  diameter:' 

S(i.  Find  the-whole  surface  of  a  hemispherical  bowl  whose  inner 
(ha-:ieter  is  4  inches,  and  outer  tl  inches. 

87  Compare  the  volumes  of  two  spheres  whose  radii  are  in  the 
ratio  of  2  to  3. 

88.  A  canal  12  miles  long  has  an  average  width  of  7  yards,  and  is 
o  feet  deep;  how  soon  would  the  excavation  of  it  be  completed  bv 
400  men,  each  removing,  on  the  average.  20  cubic  yards  per  day.>       ' 

89.  Find  the  cost  of  a  leaden  pipe  of  1^  inch  bore,  which  is  i  iuch 
hick  and  20  feet  long,  at  8  cents  per  pound,  supposing  that  a  cubic 

loot  of  lead  weighs  11500  ounces. 


'^f^flfW 
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90-  A  bpx  with  -.  li.l  i  ,  ^^^ 

;--.a,  dimensions  .^ !  ^^'i;:'^!;  ^^  [^'-'^'"^  1^  inches  thick     U  „ 

"1-  The  radius  of..     •    ,    •  ^'^  ""''^"^'■'  ^'^  it  contain  > 

^•^'    The  radius  of  a  circle  i    4  r  "     '"''  "'  ''^^^  ^"''-'^ 

-"-• ---t  is  drawn  t:^;;:^;:-,;--  point  :  f.,  ,„„.  ,,^^ 

,..    ,S  The  diagonals  of  .  rhon,.  '"'    '  "'  '"^^  '•''"*'"■"»• 

^I-n.,>ns  are  .0  and  .,  f,,  ,,,„^,^^^^.^„^ 

M,  The  parallel  choro    Af 


•;  if 


■<  cubic  foo,  „,  „.,„        .^  """"'• '«"«!.  Ih.  chords 

99    J         h  •        1  oeep? 

.      '0"   A  ,»„j  „„,„^.  ^  ■■■■■'-  «  ■'  ...Che,. 

-*t"he  z  7:'  "■-"-. ■:"-;«s:",,xr"' '- " 

'"  '"   n,  tons.  "g.  "nd  the  weight  of  i|;l 

^yfi.      i\lt*     P'trtl  1    • 

as  an  equal  volun.'e  If        ''  ^'''^avated  from  a  cellar  ic  .    ■ 
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10;{    What  is  the  depth  of  u  (i  gallon  pail  that  is  12  inches  across. 
KM.   iM.ul  how  many  gallons  arc  contained  in  a  vessel,  which  is 

KJo.  The  radins  of  the  base  of  a  cylindrical  vessel  is  14  inches;   a 
I.l.Kk  of  stone  ,s  placed  ,n  the  ^essel  and  is  covered  with  water-    on 
umov.ng  the  l.lock  the  level  of  the  water  sinks  4  inch  s      J  nd  the 
we.«ht  of  the  l.loek  of  -tone,  snpposing  that  it  is  S  times  as  hay 
an  cciual  volnme  of  water.  "cavy  as 

v^e.«hs  M  II,.     i.„„l  the  number  of  gallons  the  cask  will  hold. 

feet  '^u!^l  '"'  '""''  ""'  "'^'"  "^'^  *"  ^  ^^■'^»  -hose  diameter  is  7 
t  U  >"i'y  ;^'"a„,  the  same  depth  when  a  pump  is  en.ptying 

tt  at  the  rate  of  »  of  a  ton  of  water  per  hour> 

108.   How  many  gallons  of  water  will  a  circular  vat  contain  that 
n^easures  12  feet  across  the  bottom.  1.  feet  across  the  top.  a^d  ^  1 1 

PROBLEMS  INVOLVING  METRIC  UNITS 

109    The  radius  of  a  wheel  is  1-4  m.;      how  many  times  will  it 
revolve  m  going  55  Km.?  (;:=-,-.) 

^^^-  P»"J  t''«  ""mlKT  of  square  metres  of  carpet  required  to  cover 
a  floor,  the  dunens.ons  of  which  are  (i  m.  l-To  dm.  by  4  m.  12  cm 

,.,..,!'':  ^""'  ■"  ""'-''''  '^'^  ^"•'^  "f  a  'Square  of  which  the  area  is 
l.)_»2r-;,()  sq.   metres. 

in  melL.'^'"  "'''  "^  '  '"""'"  ''"''^  ''  ^'"^^  ""  '    '"'"'^  ^'^^  P^^^^ter 

li;5.  Find  in  centiares  the  whole  surface  of  a  cube,  the  volume  of 
which  is  27  cubic  metres.  voiume  oi 

Hi.  A  parallelepiped  whose  edges  arc  proportional  to  2.  3  and  4 
conta..,s  3  cuh.c  n.etres;   find  its  whole  surface  in  centiares. 

115.  A  block  of  wood  contains  4-5  cubic  metres;'  f^nd  in  arcs  the 
area  .t  will  cover  if  cut  into  sections  1  cm.  thick. 


5'i::;^ 
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116.  Finf.  i,,      ,  141 

.ov^L^::^— — ..» ,,„,, „,„^,^ 

119    Arc  f  "^ -I'^'Konal  ,„  ......res. 

•"•'»--'^....;;;i::';rr  ::;-;""'"''■'' .i....^ 

123    H 

,^.    ^.  *'"'■'"«-' ^ni.  ,n  thickness? 


1.  long 


194    y.  "  ^"'^Kiicss.' 

'-'-  One  stere  of  «ater  i  ''      ""  '"^  ^'^^"-ons. 

«"d  1-25  m.  wide;   f.nd    he  V'  T'"'''  '"'"  ■"'  ""'"v  tank  •>  rn    . 

'""'    he  depth  of  the  water  in  the  tank  "  ' 

1-1).  An  empty  tank  U  j        i  • 

.     129.  A  cubical  box    m-iH,.  „f 

130,  Find  ,he  d„a  „,  ,     .    °""  °'  """"""  ■»  'He  l.ox. 

'"""  "»<'  -«"*  th.  dU  4s  :;,°i  ::v™r  -o  "--.a  bei„, 

131    Find  i„  c»,ieres  ,h.  "''"'™  ''"« 

-  1-3.  .-4,  ..5  ».,r     p^    ,;j;  »'  "  <'-..e,  ^.  ,d„  „,  „Hie, 
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132.  The  parallel  sides  of  a  trapezium  are  2-6  ,n.,  and  1 -4  m  ■ 
find  the  perpendicular  distance  between  these  sides,  given  that  the 
area  is  wo  centiares. 

th.  /^^  v^""*  in  "''"  ""  '"'"""^  "^  "  """•^^^'  ^^'^•'^'^'-  the  diameter  of 
the  base  beniK  21  cm.,  and  the  height  1  dm. 

hi.h  T'  •^'"''  *"  '^""^'■''""•"^■^  the  weigiu  of  a  pyrannd  of  lead.  .1  dm 
high,  having  a  square  base  the  side  of  which  is  40  cm;  if  1  cu  cm  of 
lead  weighs  11-4  grammes. 

135.  Find  the  number  of  kilolitres  of  water  that  will  cover  one 
hectare  to  the  depth  of  one  centimetre. 

136^  Find  the  cost  of  making  a  cement  walk  ■HJii  Km    long  and 
3  m.  wide  at  fi.'ic.  a  square  metre.  ^ 

'=^J-  ^^'hcit  will  it  cost  to  paint  the  walls  and  ceding  of  a  room 

2  I"    7'     ;  K  •  ""'^  '"'  '  "'    '"^''-  '^^''"•^^"'^  f-  ^  Endows  each 
-:  m.  X  1  m  .  at  l.'ic.  pel  square  metre.' 

ton.  'f    ^'''"'''  ''  ■"■'  '*'""'  "'  ^^^^y  ^'^  "^»"      I-'i-rf  the  weight  in 

Shf  2.2T  '"^^^"""^  -"^  •"  '^  ^""^  •^••"'  -•'^  -  ^"^  of -t:: 

139.  Find,  correct  to  the  nearest  centimetre,  the  edge  of  a  cube 
havmg  the  same  surface  area  as  that  of  a  rectangular  paral lelep  ped 
12  metres  long.  8  metres  wide  and  C.  metres  high.  ""^'ep.ped 

h.«  iT    ^"'"^  '°  '^^  "'"""''  •"iHin.etre  the  radius  of  a  circle  which 
has  the  same  area  as  the  combined  surface  areas  of  the  curved  surface 

rrdiusTi  1' '''''  ^'""^"  ^°"^  '''""^  ^''''^''^  ^^ ''  -•  and  b::: 

f^nH  It'  ^.""^'^'V''"  '''"''""'  ""^  computation  which  is  required  to 
8,Mn    3frT"-  °^%:^'^;f"8ular  tank  whose  dimensions  are  (1)  4  ft 

gallons  wm     ?  bou   \i  "'      ''^  '-''■  ''-'•  ■''  -"^^-^      «-  -any 
^^1^:^^^  ""^"^  "^^"  -'"  ^'^  ^^••^^     Compare  th^ 


Miscellaneous  Theorems  and 
Applications 

DiyUibUi,yby2,4,5a„d25. 

lati' any  number,  sav,4i.|i7x, 

42li7,S  =  42(i7xi(|+s 

'--^iv,.b..b,  ,„.,„„,„,::"•"""'"'-"  «»^x.o 

""■«»•  diei.  h  0  or  any  ev™  ,„;';''"  "  "  '"•  ''■    ">■  -'•  i(  its 
'S  the  same  as  „,e  remainder  2aLH      '  f ''  ^''^  •'^"  "■•  "»" 

"^ '"-"  ^>-  -^ '-  '«o  a-;;::ar",  t;:^'--  "■-  -»■ 

-■-'V^lJtt^-  ---«-. ..is.  by 
Divisibility  by  9  and  3. 

42678, 4xi000O+2xi00n+6v,004.-v,. 
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Since  9,  9f..  etc.,  are  divisible  hy  !>.  it  follows  that  the 
remainder  on  aiding  the  number  by  0  is  the  sanie  as 
the  remainder  on  dividiuR  (4  +  2  +  (}  +  7  +  S)  bv  0.  that 
IS,  on  dividiiiK  the  sum  of  the  digits  by  9. 

Therefore  any  number  is  divisible  bv  9  if  the  sum  of  its 
digits  is  divisible  by  9. 

tra^^^H'^'ti!  ^'""^  ^"J  ""'"^'''''  '^'  '"*"  "^  '^^  '»R't«  be  sub- 
tracted, the  remainder  is  divisible  by  9. 

This  method  of  obtaining  the  remainder,  without 
actually  dividing  by  9,  is  called  "casting  out  the  nines." 

4970-"';  .T*"'"  *';'  "'""'  ''''  '■■'''  ""t  "f  the  number 
4279,.  4  the  result  is  6,  which  will  be  found  to  be  the 
remainder  on  dividing  the  number  by  9. 

In  finding  the  remainder  the  nines  should  be  cast  out 
as  they  occur  in  the  process  of  adding. 

This  method  of  casting  out  the  nines  is  frequently 
used  for  testing  the  correctness  of  the  results  in  addition 
and  multiplication. 

Take  any  two  numb.'rs,  say,  ,324.5  and  4931. 

secoIdV^"'^'"'^'''  °"  clividing  the  first  by  9  is  5,  and  the 

.'.  324,5  =  a  multiple  of  9,4-5 
and  4931  =  a  multiple  of  9, +  8 
.".  their  sum  =  a  multiple  of  9, +  (5 +8). 
Therefore  when  the  sum  of  the  numbers  is  divided  by  9 
the  remainder  is  the  same  as  when  the  sum  of  the  separate 
remainders  is  divided  by  9. 


n,ai„d.rs  is  ,|ivi,U,,  hv'."  '^""'""  "'  "'"  -Pura.c  re 

"^<liKits  IS  divisible  hy.-}. 
LONGITUDF  AND  TIMF 

Prime  Meridian.  ^''"'^'  ^'^^^  "^  vvest  fro,„  the 

land.  ''">^'  Observatory  at  Greenwich.   Kng 

When  we  say  th-ir   ti.,.  i 
-n,eanthatitlX;:;;,^''^:;;-;ap,aceis2^^ 

'''^-  greatest  longitude  a  '  "^ '^"•"---"-• 

or  1N0°  VV.  ^    "'^'^  ^  P'^^c  ^an   have  is   180°  E. 

■   Since  the  earth  relates  on  it«       • 
hours,  the  place  in  which  we  lie  ^"u    ""''  '"  ^^"^^-^  24 
in  the  same  time.  '''"  P^^s  throi,j.h  360° 

That  is,  to  24  hours'  HifT 
360° difference inlon;,".,,'"""'  '"  '"'•'  ""'  "-»po„d 

Therefore  1  hour's  Hirr 
difference  in  l„„gi,„j,"^""'«-  '"  "-e  correspond,  ,„  ,,,. 

i^r,.- w.,  or  .„,„„-;  rn:n;ier - 

>vha/iftl '"Srce'iJ :S:r^  "'  '"■"  P'>-  <»  18»  15', 


.^  1 
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Since  1 -)°  difference  in  longitude  corresponds  to  1  hour's 
difference  in  time, 

.•.1°   difference   in   longitude    corresponds   to  4   min 
difference  in  time, 

.'.  IH\°  difference  in  longitude  corresponds  to  (4X1^-') 
mm.  difference  in  time,  * 

:.  the  difference  in  time  is  73  min.  or  1  hr.  13  min. 

The  longitude  of  Montreal  is  73°  3.V  W.;  what  is  the 
difference  in  time  of  Montreal  and  Greenwich .> 

As  before  the  difference  in  time  will  be  (4X73tV) 
min.  =  4  hr.  54  min.  20  sec. 

Standard  Time.-When  the  difference  in  longitude 
of  any  two  places  is  a  multiple  of  1.^°,  the  difference  in 
time  IS  an  integral  number  of  hf»urs. 

To  obviate  the  necessity  of  considering  such  longi- 
tudes as  that  of  xMontreal  in  the  preceding  problem  i 
system  of  standard  time  has  been  adopted  by  nearly 
all  civilized  nations. 

By  this  system,  for  the  purpose  of  time,  all  places  in 
one  section  are  considered  as  having  the  same  longitude 
some   multiple  of   15°,  so  that  the  difference  in  time  of 
any  two  places  is  always  an  integral  number  of  hours. 

The  standard  time  of  any  place  is  the  same  as  the 

Thus,  for  the  purpose  of  time  the  longitude  of  all 
Great  Britain  is  0°,  of  Germany  and  Italy  15°  E.,  of  South 
Africa  30°  E.,  of  Newfoundland  and  Eastern  Canada  60° 
VV  .,  of  \\  estcrn  Canada  120°  \V. 


M.SCHU.^H„,.s  „„„„,„,  ^ 
«rl.er  ,„  Dawson,  y^kj  '"""■  "■'-'■•  "'"1  »  hour, 

a.  «-i„„ip.,.  c>„;tA  „'"t:v  'r'"" " ^  ■'<  -'^  ^ 

'""e;  and  «  ovioc.  at  ^•ao„        '",,:' '*;■'■-"•  M'™.ai„ 

„    Th.^   longitude  of  .San    ,,,    "['■'"'"'""-■ 
Hamilton  Til"  r,r  iv      ,f-^   ''■•ancisc,,  is   jjjo  2,, 

"■"at  i»  ...0  time  in  Hamlu::,"  "  '  '"'■  '"  «»"  '-^^^^ 
For  i|,c  purpose  of  time  ,i„  1       . 

—  ■20°n-..a„dofHami„t-™^v""''  '"  '""   '■•'- 

■  the  difference  in  lo„gi,„Hei,4S= 

■  the  difference  in  time  is  .-i  hours! 
•  •  when  it  is  *>  n 

'-t-.  or  5  p.n,  inVami,,,';,  ""'"   ''^^"^'^^°'  't  is  3  hours 

Thedifrere„.e„etvvee,  "'^"^^""^^ 

-"  be  the  difference  i"",^^:  '""  ^"^  ^'^  standard  tin.e 
once  of  4°  24'  in  longiuu  e  '  „T"'''^""^'"S  ^"  ^  diffj 
--     The  standard  ti^  ^To  l^o     "?*""  '^  """•  ^^^ 
36  sec.  faster  than  the  true  t hnT        ''      '^''"''^  ^^    '"'n. 


RATIO  AND  PROPORTION 


Ratio.-^Thc,-atioof3to4k 

-nt      f        .,t,erformmt--rttf,rr^^^ 
A  traction  is  nierelr  ^   .^  ■ 

'f^o,  the  terms  of  the  ra L  f"'"""''  "^>    "»"  "-ti".'  a 
denominator  of  the  fraction      ^'"'"^  ^''^  "—tor  and 


148 


ARITHMKTIC 


Tluis,  the  ratir.  of  M  in.  to  12  in  =    ^ Hli^^'- 
lL'in.     .}■ 

The    ratio  of    t  (hns    to  4 J  hours -'"'=-*. 

4J      A 

Proportion.     \\  Iku  t  wo  ratios  arc  equal  the  four  terms 
are  said  to  form  a  proportion. 

Thus.  2  :  ;i  =  ,S  :  12  because -  =  —• 

li     12 

It  is  sometimes  written  in  the  form  2  :  a  :  ;  S  :  12  and 
is  read  2  is  to  3  as  S  is  to  12. 

Here  2  and  12  are  called  the  extremes  and  3  and  8 
the  means. 


Since  —  =  — 
3     12 


2X12      S  X3 


3X12     12X3 

Since  the  denominators  are  equal  the  numerators  must 
be  equal. 

Therefore  in  a  proportion,  the  product  of  the  extremes 
is  equal  to  the  product  of  the  means. 

Divide  S300  between  A  and  B  in  the  ratio  of  5  to  7. 
For  every  S")  that  A  receives  B  will  receive  $7, 
.'.  out  of  S12  divided  A  will  receive  $5, 
.'.  A  receives   ,''j  of  $300  =  S125, 
and  B  receives  /^  of  $300  =  $175. 

Similarly,  when  a  number  is  divided  into  3  parts  in 
the  proportion  of  4  :  5  :  8.  the  first  part  is  xV  of  the  num- 
ber, the  second  /V  and  the  third  A . 

Find  a  number  which  will  be  in  the  same  ratio  to  2.5 
that  3  is  to  7. 


iHhOKhMS    AND    M'M.icATi.jNs         I49 

Thf  ri(|iiirt(|  lujuibtr     :>-,  =  ;{  •  7 

•  •  the  nuinher  is  *^-'^'^=  im* 
that  is,  10£  :2-)  =  ;i  ;  7 

is  called  a  Partnership!         "^       """  ''^'•^'^'"l^r  '^"^i"ess. 
^»y  Kain  or  loss  which  resnltc  ; 

how  .shouldagainofSlSW  he  divil,"  ""'"=  *'"■'"■ 

.Since  A  has  furnished  i'l^Jf"  r.r  -     .-  .1 
receive  |  of  the  gain.  '       '       ""'  ^^P'*^'  ^e  should 

•••  A  should  receive  ?  of  $1500  or  $600. 
•••  B  should  receive  '  of  S1500  or  .S37o. 
•••C  should  receive  ,w,f  81500  or  $025 

mixture.  "     '    '"'^  ^^'^  ^'^^"^  Per  lb.  of  the 

If  ^  lb.  of  the  first  kind  are  used  the  value  is  .SI. 80 
i.  S2.75"  '  ''■  ^'  ^^'^  ^^^^^-'  '"-^  '-  used  and  the  value 

•■•  9  lb.  of  the  mi.xture  are  worth  S4..5.-,. 

•••  the  value  per  lb.  of  the  nnxture  is  -t^^oOfc. 


!«.       ••«.,■ 
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In  what  ratio  must  teas  worth  28c.  and  42c.  per  lb.  be 
mixed  so  that  the  mixture  may  be  worth  .S7c.  per  Ib..^ 

As  each  11).  of  28c.  tea  is  increased  in  value  Oc, 
and  each  lb.  of  42c.  tea  is  decreased  in  value  fic. 

.'.  in  order  that  the  increases  and  decreases  mav  equal- 
ize each  other,  with  every  f,  lb.  of  the  first  kind  we  must 
mix  9  lb.  of  the  second. 

.'.  they  must  be  mixed  in  the  ratio  of  o  :  9. 

MOTION  IN  THE  SAME  OR  IN  OPPOSITE  DIRECTIONS 

Relative  Velocity.— If  two  persons  travel  from  the 
same  point  at  rates  of  5  and  3  miles  per  hour  respectively 
they  will  separate  at  the  rate  of  2  miles  per  hour  if  they 
travel  in  the  same  direction.  Their  relative  velocity  is 
said  to  be  2  miles  per  hour.  If  thev  travel  in  opposite 
directions  their  relative  velocity  will  be  8  miles  per  hour. 

If  A  is  100  yards  ahead  of  B  and  if  A  travels  5  yards 
while  B  travels  7  yards,  how  far  will  B  travel  before  he 
overtakes  A? 

Here  B  must  gain  100  yards  on  A. 

Since  B  gains  2  yards  when  he  travels  7  yards, 

.".  B  gains  100  yards  when  he  travels  350  yards, 

.".  when  B  has  gone  350  yards  he  has  overtaken  A. 

The  lengths  of  two  trains  aro  1>  -ards  and  130  vards 
and  their  rates  are  25  and  35  miles  per  hour  respectively.' 
In  what  time  will  they  pass  when  they  are  moving  (1)  in 
opposite  directions,  (2)  in  the  same  direction? 


/  ^yg^id^' 


■^ 


engine.  ""*"''  '^e  the  front  oi  each 

^Vhen  these  t,       nnintc. 

^-i- will  begin  to  ,!:::rLn.:^':;^^^^"  "^^-^  t-c 

passed  when  the  ends  of  the  tr  '''■''  "'"'Plctelv 

when  the  two  trains  1  avl      .  "  "''  ^'PP'"'^*-':  ^hat  i^ 
90+130  or  220  yards.  ^     '"'  '""'''^^''^  ^  ^^i^tance  of 

They  together  travel  GO  miles -in  1  hour. 
•  •  they  travel   220  yards  in  'r^^^'Oxm 

.^n\o\^::r:.ht^';rf:roft\:Tr^^^^^^^^  ^'^-  ^^■ 

the  rear  of  the  slower.  ^'*'''  *''^'"  '^  ^PPosite 

on  I:  iTef  ^^  ^^^^'  ^^^  ^-^-  ^-^"  -St  gain  220  yards 

The  faster  train  gains  10  miles  in  I  hour. 

•'•it   gains   220  yards  in  ?20XG0XG0 

I  Jie  rate  of  a  strenm  ;<,  o      -i 

•  •  he  can  row  ud  strenm  of  •?       i 

up  stream  at  3  miles  per  hour. 
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Tlie  difference  between  the  rates  of  rowing  up  and  down 
stream  is  tlierefore  twice  the  rate  of  the  stream. 

If  I  can  row  10  miles  up  stream  in  5  hours  and  back 
agam  in  2  liours,  what  is  the  rate  of  the  stream^ 

The  rate  of  rowing  up  stream  is  2  miles  per  hour. 

The  rate  of  rowing  down  stream  is  5  miles  per  hour. 

Since  the  difference  is  3  miles  per  hour,  the  rate  of  the 
stream  is  1  -J  miles  per  hour. 

Circular  Motion.-If  a  and  B  run  around  a  circular 
track  at  rates  which  are  in  the  ratio  of  5  to  3,  where  will 
they  be  first  together  if  they  start  at  the  same  place  and 
run  in  the  same  direction? 

They  will  be  first  together  when  A  has  gained  on  B 
one  complete  round. 

When  A  goes  5  yards  B  will  go  3  yards, 

.'.  A  gains  2  yards  when  he  has  gone  5  yards, 

.".  A  gains  2  rounds  when  he  has  gone  5  rounds, 

.•.  A  gains  1  round  when  he  has  gone  2|  rounds. 

They  will  therefore  be  first  together  when  A  has  gone 
22  rounds,  that  is,  they  will  be  first  together  half  way 
round  the  track. 

The  hands  of  a  clock  are  together  at  12  o'clock.  When 
are  they  next  together? 

The  minute  hand  goes  GO  minutes  spaces  in  1  hour;  the 
hour  hand  goes  5  minute  spaces  in  1  hour. 

•  ••  in  GO  min.  the  min.  hand  gains  55  min.  spaces  on 
the  hour  hand. 


MiscKr,r.A\nors  tiik 


I"  order  that  the  hand 
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]o3 


must 


s  may  be  toj^ether  th 


t'H'  hour  hand,  whi 


t'  niin.  hand 
ich  it  will 


•"•  they  are  next  totfether  at  ^  « 

M  wha.  ,i,„e  hcvl,  4      h  '  "      "  '"'  ""  "'='"* 
«  right  angl„>  "  "*  """  •'  "^"^  »"=  hands  „t  a  cluck 

At   4  o'clock    there   -yrc  9n 
hands.     Thcv  will  l,e  a,     :  "      """;    '?="«'   between   the 
min.  spaces  apart.  "      '"'''''  "''en  they  arc   15 

hand'.  ""  '™-  "■'""  ■"-'  >;-"  •'  min.  spaces  o„  the  h„„r 

Since  it  gains  s.';  spaces  in  60  min 

■Ovn.  gain  5  spaces  in  ,.„«„,„„.„^^.,^^__ 

^.    hehandsareatrigh,ang,esat,,A,„i„.p3,,, 
'3  '^Zc:lZ^^  S'r'llf  "-»"  "■=  "-  "and 

hanl^l'Jst'gat  (ISriJrX"  "'  '"^  '>''-  "and.  the  n,i„. 
-hich  it  .ill  ao  in  it  of  60™"  TiT^  °""''  "°"  '"""• 

•  •  tne   hands  are   again   at   r-crt^f 
past  4.  ^  '"  -^^  '^•Sht   angles  at  38^  min. 

WORK  AND  TIME 

If  A  can  do  a  piece  of  work  in   U\  a 

A  can  do  i^  of  the  work  in  1  dav 
or  a  day's  work  for  A  is.,   of  the  wo;k, 

and  a  days  work  for  Bis  A  of  the  work 
•a  day's  work  for  A  and  R  j.  (  '    >    .  '        ,     - 

■■•-ndBtogethercandothe.::,;:;":;:"^-'- 
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A  cistern  has  three  pipes.  The  first  fills  it  alone  in 
12  hours,  the  second  in  1")  hours,  and  the  third  empties 
it  in  10  hours.  If  the  cistern  is  empty  and  all  the  pipes 
are  opened  together,  in  what  time  will  it  be  filled? 

The  first  pipe  fills  ,'.,  ol  the  cistern  in  1  hour. 

The  second  pipe  tills  ,',-,  of  the  cistern  in  1  hour. 

The  third  pipe  empties   ,'„  of  the  cistern  in  1  hour. 

.".the  three  pipes  will  lill  (,', +  ,^-,'„)  or  -A  of  the 
cistern  '.  ;i  1  Lour. 

.'.  the  cistern  will  be  filled  in  20  hours. 

A  and  B  are  paid  ${)()  for  certain  work.  If  their  rates 
of  working  are  in  the  ratio  of  ,{  :  1,  and  the  number  of  days 
they  work  in  the  ratio  of  7  :  0,  how  should  the  money 
be  divided? 

Suppose  A  is  paid  $3  per  day.  then  B  should  receive 
$4  per  day. 

Suppose  A  works  7  days  and  therefore  earns  $21, 
then  B  must  work  6  days  and  therefore  earns  §24. 

.'.  the  amount  received  for  the  whole  w(jrk  should  be 
divided  between  them  in  the  ratio  of  21   :  24,  or  7  :  S. 

.'.A  should  receive  ,'-.  of  SOO  or  S28, 
and  B  should  receive  T.-,  of  .S()()  or  S32. 


SPECIAL  UNITS  OF  MEASUREMENT 

Lumber.    -The  unit  used  in  measuring  lumber  is  the 
board  foot. 

A  board  foot,  or  a  foot  of  lumber,  is  1  foot  long,  1  foot 
wide  and  I  inch  thick.     It  is  tiierefore   ,'.,  of  a  cubic  foot 


A  board  10  ft.  lon.r    i  o       •  , 

'0  ft.   of  lumber,   for  it     I' ^n    V  '  '"•  ^'"^''^  -"^ains 
1  board  foot.  "  ^'^''l^''>tly    10  times   the  unit. 

A  plank  is  In  ft   i,„,„  «  • 

much  lumber  does'  it    tr.t  ."n  ""',  ""'  '  ■"■  ^'"^•><-     How 
«75  per  1000  feet  .^  '   ^""^   " '"^^   is  its   value  at 

THe  length  is  here  IS  times  the  length  of  the  unit. 

The  w,dth  is  f  of  the  width  of  the  unit 
and  the  thickness  is  8  times  th.  fU-  . 

.   ,.  ^'^  "'^  thickness  of  the  unit 

•  •  '^'  ""'"ber  of  ft.  of  lumber  is 

18X1X3  or  36. 
If  1000  feet  cost  $7.5. 

36  feet  will  cost      le      r  »_, 

"'"  <-o^i  :  ooff  of  $75  or  $2.70. 

Carpet. — ^Thp  i„.;f    r 
Carpet  is  usuallv  27  iii  ""--ure.nen.  is  a  linear  wd. 
yard  of  carpe,  is-„s„a,„  „„,;  .":„V-^j;'  *"■.  -  .La.  a 

carp'e^^rrr/ J;;;-',:"::^-''."  ''"  "*"•  '■<■"'  CH 

If  tl,    ,        .   •     "I"""""  ™><='- tlie  flo„r> 

required  ;r£',rf:"L^j;;r„';r  "-^  ■■-■'-^  ■"  -^p^ 

Since  it  requires  S  strip,    eacli  07  ,    . 
length,  the  number  of  varus  ■,::';.;  is?"  "'  '   "'*  '" 

«qjp:.3  ii  iLitas^rMtai:;:.  "■■■"""  -'  ^-"^ 

car^tl7e™ired?  '"'  '""^  '""'  '">  '«'  "'*.  L-v  ntueh 
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If  laid   lengthwise,    the   number  of  strips  required  is 
19  feet -^f yd.  or  SJ. 


Since  fractional  widths  cannot  be  bought,  this  must 
be  considered  as  9  strips. 

It  will  therefore  require  9  strips  each  22  feet  long, 
or  06  yards  of  carpet. 

If  the  carpet,  in  this  case,  is  laid  crosswise,  10  strips 
would  be  required,  each   19  feet  long,  and  therefore  the 

number  of  yards  would  be  or  63^  yards. 

Since  carpet  is  usually  made  with  a  pattern  and  the 
figures  of  the  pattern  should  be  matched  in  adjacent 
strips,  it  follows  that  there  may  be  some  waste  to  be  al- 
lowed for  in  each  strip. 

Thus,  in  the  previous  problem  if  the  waste  in  matching 
be  6  in.  in  each  strip,  then  this  amount  must  be  added 
to  the  length  of  each  strip. 

Wall  Paper.— The  price  of  wall  paper  is  usually  given 
as  so  much  per  roll.  A  single  roll  contains  8  linear  yards 
and  a  double  roll  16  linear  yards,  and  the  paper  is  gener- 
ally 18  in.  wide. 

In  finding  the  number  of  rolls  of  paper  required  for  the 
walls  or  ceiling  of  a  room  the  number  of  strips  should 
first  be  obtained  in  the  same  manner  as  the  number  of 
strips  of  carpet  i.,  found.  In  finding  the  number  of  strips 
required  for  the  walls,  a  deduction  should  be  made  for 
the  width  of  doors  and  windows. 

In  the  result,  any  fractional  part  of  a  roll  should  be 
considered  as  a  whole  roll. 


* 

KXERCISE 

■J    nr.  >  •  .  or  MR'  ziros, 

•J    What  IS  the  tes»  fr.r  .1       ■    ■ 

>s^  by  125.  ""  '"'  "•'  ''"'"iwi'ty  ..f .  „„,„i,,  I,,  ,,,  ,,y 

zirP'-^'-t  i.::::;:z  Z:  r,  "'""■■  »■■-  - 

and  1.}.     Thus.  247247  =:.47X  1001  "      '''^'"'■f"^^-  ''V  7,  U 

8-  Find  the  i)rodiict  of  4270"  and    {•)- 
casting  out  the  nines.  ^  •^'''  '^'"^  ^'•■ify  the  work  by 

789  by  t'  '''  '^"'^'"^-  -  d'vidin,  the  product  of  V2,.  ,„,  ,„, 

and  find  t^dH^L:^^  1^:^:^^:: ;;;:?  -'  •:!  ^"^  ---  ^^^^ts 

how  may  I  know  by  examining  the  re  t  ''" '""""^^  '"  ^^^"^'"^  ""'. 
was  struck  out?     When  does  this  Jest  fail"  '""""^^'^  ^^"^  digit 

Plac^L  S  ;:  ^  3  Z  >   ^:t^  ^"-  -^-^^  ^^  ^^e  .ongitude  of  a 
1--  A   ship's  chronometer   kppnc   r> 

noon    local  time,  the  chronr^eter      dicaS Tfo  ""^-     ^^'''-   '^   ^ 
longitude  of  the  ship?  'naicates  3.32  p.m.     What  is  the 

W..  and  Van"ouve^"l2!rTw.5"  '""  ''"""  ^'''''"'  "^^''^ax.  <i3°  3G' 
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m.  .)_  sec.     What  is  tlu-  loriKitudc  of  Toronto' 
lo.  At  10.24  am.  a  steamer  in  lonfiitude  L'-."  It;'  VV    sends  a  wirr 
ess  message  to  another  steamer.     It  is  rece.ved  at      .  li  a  m     t     e 
t.me  .n  each  case      What  is  the  longitude  of  the  second  steam"' 

am  It'   ^'"V^'''"«'""^*^  "f  '''«^  ''a'kland  Islands,  if  it  is  5  oclock 

at  '^ll/'^H^.n"  ^:""^'^-7--^''n'-ke  occnrred  on  April  I«th,  100.;, 
rea  h  T      H        I       .    '^^  """""'  ^'"'  transmission,  when  did  the  new 
reach  London.  Kng.?   (The  tin.e  meridian  of  San  Francisco  is  ILW  W.) 

nf  k-^'  ^''''^*'  '^'  rfiTerence  between  the  true  and  the  standard  time 

"-     *i     \v..'     Of  Regnia.  vSask      104°  17'  w  i     i  l 

standard  time  faster  or  slower  than  tr.'   time'       "  '"'''  ''"^  '^  ''"^ 

ni..p""f  ''^^T  '"  '^'  ''^''•'  "^  '*'''  ''""'  ^hat  8  men  will  take  to  do  a 
piece  of  work,  to  the  time  that  (>  men  will  take  to  do  the  same  wo^k? 

21.  Divide  $1  into  two  parts  in  the  ra'T  of  9  ;  IH. 

22.  What  number  is  the  same  ratio  to  l.>}  that  4.5  is  to  126? 

23.  Two  men  rent  a  pasture  for  $(\S-7n.     One  nuts  in  o-i  ..^h 
and  the  other  :{2.     How  much  should  each  pay'  "^' 

24.  Divide  1050    •    o  ;3  parts  proportional  to  f,  ;  1 1   :  2.3. 

ratio  of  8  to  5.     The  first   (who  contril)utes  the  greater  sum^   nn, 
away  on  the  whole  $79-.i.5,  the  second  m-V,     \\uT      ?        ^^' 
the  other  to  settle  the  .-ill  -.ccordi^r'tott'ement''"  "'"^^  °"^  ''' 

26.  A  man  has  50.  25,  10.  and  5  cent  pieces,  the  number  of  each 
being  .n  the  proportion  of  1.  2.  3,  and  4.  If  their  total  value  is  Zot 
how  many  has  he  of  each?  "^  -^  -j"  .»>, 

27.  Divide  $:J64S  among  three  persons,  s„  that  the  share  of  thn 


-&W)IBL.' 


«Han7:i;Tt^n,;r::!'r •"^""- '■^"v.*a„ 

*^li™^r:;;^Z-^-;;i;,.*- - » 

rf'vicled?  '-^  "K'l.ths.     H„„   should  this  Kuin  ,„. 

»<^'»i«.;  ■i™K.":;!,r,.;::;'v:'':*'  "-'"■■  -«■  ■  -" ..„  ,„ 

-^^j't::"!.::;:;:."^:;^'; ■-"■" - - 

-cHtSiri'';:™,  :',■:'-;:-;••  "---^ .« .,„  ,„ 

»..d  the  f„„„„  „,  ,„„,„    ,,  ,; '^    ^    "'"""■  "»  »"^  lirM  „,„|  „„„j 

"7 '"'  "■•■  —  >".'. .::,' ",r"r:,-:'Ltr'  •'-  -'- 

■h.in  ii.     Ho„  ,„„<.h  ,li,|  c  i„vc,,>  ■    -^  """'"<'  «<000  less 

•?7     J  ^""^t^r'n  the  mixture' 

«"« ..«.  he  ..i„  „„  ,,„,.  Too',; ttlL'  '"""""■  •■  "^  -  "- 


••iO.   How 


intiel 


and  water,  worth  §1 


•  water  is  there 
W  a  gallon,  if  th. 


■nxtun-  worth  2Sc.  u  lb 
'■'  'i'''ixtureof  lOOgi.Il, 


e  vuiegar  cost  SI -20 


>iis  of  vinegar 
:i  gallon  ? 


'^^ 


^» 
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40.  How  much  wattr  xvill  dilute  '•  Ral  I  ,ii.  1  ,,i.  „f  alcohol  ,"  " 
strotiK  to    ,- *,  > 

n.  Divide  $:i.;,s  l.ctwccM  A  and  H,  m.  ihal  :!  imics  As  share 
may  lie  SIJT  1ms  tliaii  4  tiiius  U\ 

4-'.  A  man  paid  Slt,2  to  :.  I  laliourcrs,  consistinn  ..I  men  and  l.oys- 
each  man  rcciivctl  S")  and  each  hoy  :.(.  cents.  Mow  nianv  were  there 
of  each.' 

4:?.  In  a  4(K)  y.ird  race  A  wins,  H  heinK  10  vards.  and  C  10  yards 
liehind.      How  inncli  would  H  heat  C  in  a  mile  race" 

44.  A  and  B  run  a  himdred  yard  race,  A  takes  7  ^teps  while  B 
takes  9,  hut  11  of  A's  stejis  are  e(|ual  in  length  to  i:{  of  Hs.  Which 
will  win  the  race,  and  hy  how  much.* 

40.  Two  men  start  together  to  travel  in  the  same  direction  around 
a  circular  track;  their  rates  arc  as  11  to  14  Find  where  they  will 
first  he  together  again. 

40.  Three  men  start  together  to  walk  around  a  circular  course 
60  yards  in  circumference,  their  rates  heing  l',  2J.  and  2J  yards  per 
second,  respectively.  Find  when  and  where  they  will  first  he  together 
again. 

47.  Two  trains  start  at  the  same  time  from  A  and  R,  and  i)roceed 
toward  each  other  at  the  rates  of  30  and  oO  miles  per  hour,  rcsiiecfively 
When  they  meet  it  is  found  that  one  train  has  travelled  13->  miles 
farther  than  the  other.     Find  the  distance  hetween  A  and  B. 

48.  How  long  will  a  train  110  yards  in  length,  and  running  at  30 
miles  per  hour,  take  to  pass  a  man  walking  in  the  same  direction  at 
.5  miles  per  hour?  How  long  if  the  man  is  walking  in  the  opposite 
direction? 

49.  A  train  88  yards  long  overtook  a  person  walking  at  the  rate 
of  4  miles  an  hour  and  passed  him  completely  in  10  seconds;   it  after 
wards  overtook  another   person   and   passed  him   in  9  seconds!     At 
what  rate  per  hour  was  this  second  person  walking? 

oO,  A  man  can  row  r>  miles  an  hour  in  still  water.  How  far  may 
he  go  down  a  stream  whicii  flows  at  the  rate  of  3  miles  an  hour.  -' 
that  he  may  just  take  2  hr    10  min.  for  the  round  trip? 


MiscnLr.Axnotrs  thkorrms  and   xPP,.rcAT.oNs      if,) 

•'>•'<■  At  what  time,  liotwi-m  ;{  -m,,!    i  ^'  i     •     •      , 

■■'  '"inut.  spaces  i,.  ....^L.::^  ^:tur:::::^'-  '^ '''  •""'"^"^■"' 
..e  s,ow  It  ij  1;::.^:*; -; :  rsLi:;:  -^-^  '"'""^-  -•  ^^ 

Hc.wtn^:a;t;„:l :;:;;  -"^^"^^  ^-^ ""  '*  "'-^  -^  -^-^  - « ^^^^y^. 

same  time  by  th  i        i, "    "".r""'''  ""^  ^''^-  "•-'^-  '^  «"-hed  i„  the 
y  intir  oriiiKiiiK  lo  ineti  more  with  them? 

in  5  hours       nw^tt    ""'..'".        """"'^'^'  ''"'^  ''^^  ^'^^^  '"-''  ^'""-^ 
are  opened  together?  ''"  '''  ""^■'  ''*=  ^"''^'^■^  '^  ^'^^^  '"-  taps 

work'L'Vlr„"r;/'  """'"  ""  ''  '°^^  ^^'^"^  *«^-^«  -or  -  day's 

boy  do  if  ''">^'     ■"  "■'»"  """  ««"  1  n>»'i  or  a 

™mp.«  the  ,i„„  ,„„  „„,  ...  '    :\"""  »-'■■»  ""I  B  =«ns  BCOO, 


compare  the  times  they  each  worked 
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(..T   A  a.ul  H  work  oj  un.l  7'   hours  a  day,  rispi.tivily.  for  ,„u. 

day  and  recc.v.  Uk-  sa„u-  waK.s;    „„  „,,  seen,  -  .h.y  ...cy  w„rk  .i' 

and  S,   hours  a  day    respectively;    they  receive  ,-,«  fo^  their  two 
d.iys    work.     How  >.hoiil<l  it  l,i-  dividid.' 

M.   A  ran  ,l„  a  ,,k„  o(  »,„k  in  In  ,|ny,.  II  in  |2.  C  in  1.1      Th,,. 
all  Uk,,,  InwlhcT.  I,nt  ,n,ly  C  cnuinn.-,  till  tl.r  «„,k  i,  ,„,i,|,,,|    ^ 

<)7.  How  much  inch  lumber  is  required  for  a  floor  2S  ft    l,v  -J'  ft 
and  what  will  it  cost  at  $25  per  M? 

<iH    A  bridge  SO  ft.  long  and  20  ft.   wide,  is  covered  with  oak 
planks  2J  m.  thick.     What  will  it  cost  at  $32  ,.er  M.> 

«9^  How  many  feet  of  inch  siding  are  needed  for  a  house  '>H  ft 
by  32  ft.  and  IS  ft.  high,  the  siding  being  5  in.  wide  and  laid  4  in   to 

window;'    '■'■  ""  '""■'"''  '''""  "'"''"  ^'''  «="*''"  "^  f°^  'l"«r^  ancl 

70.  What  will  it  cost  at  $1S  per  thousand  to  fence  a  field  30  rods 
by  4)  rods  w.th  one  round  of  9  in.  boards  and  o  of  .i  in.  boards  She 
boards  bemg  1  in.  thick?  '      ^ 

ni  t"  o  ^  ^'^I^V'^'^'i'/^"  '''''^'  '""^  ''"^  «  f'^'^t  ^''l^-  »"d  i^  niade  cf 
Plank  2  .n^  th.ck.  The  planks  rest  on  three  continuous  lines  of  scant- 
hng  .i  m.  by  4  m.     Fmd  the  cost  of  the  lumber  at  $15  per  M. 

"^-  "r^*"^"^  y^'^'  °f  '^^'F  t  27  in.  wide  will  be  required  for 
a  room  21  ft.  9  m.  long  and  18  ft.  9  in.  wide,  the  ca.pet  runningTength 
wise  and  there  being  no  waste  in  matching?  ^ 

73.  Find  the  cost  of  carpeting  a  room  14  ft.  8  in.  by  18  ft  with 
-7  m.  carpet,  running  lengthwise,  and  costing  $1-20  a  yard,  allowing 
4  m.  on  each  strip  for  waste  in  matching.  anowmg 

ft  r '^  ««7/;any  yards  of  27  in.  carpet  are  required  for  a  room  17 
ft.  6  .n.  by  10  ft.  5  >n..  if  the  strips  run  crosswise  and  7  in  be  wilted 
m  matchmg  each  strip  except  the  first  one> 


1^1  £iir;«^&ih 
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^'"..ICATIONS        103 


7").  A  room  '_'()  fi    |)v  17  ft    ; 
(without  a  pa.ternn  n„„U  4a.wr!'"  ":    ^^'Z  '^  T'"^  ' 
I'lnd   tlR.  total  tost.  '■  ''*      "  "»>{   7... 

7C,I.md  the  cost  of  stair  can,,      „  « 
stairs  of  20  steps.  11  ...widcuith,,-,: 

ft.'.JVfri7r^'"''^'''''"  ''^^'•■-- 


"  idc 

I.      It 

ard 


'f"  •'  r  :i  I  iKht  of 


'  "iro  i  ,.  roorn  ;J0 

''•'•«"  s'  .'  feet  for 

78.  The  walls  of  a  room  nn-  s  f»   c  • 
the  total  length  of  the  four  walls    .'  ' '"■  "''"^^  '^^  I-se-board.  and 
'"«"'«  <•  in.  on  each  str  p  for  ^i'       '•"""  ^'■'"  ""^■"'"«'^-  '^  72  ft.     AI 
^^--  a  single  roll,  the  l^^rti^ i^^;^  -"'  ^'^^  --  cost  i 

anc.  Siii^r:;  ::irK  n^;  ':;;:-7  r  ''--■ '-  ^^^  -»^ 

yd.  for  openings  and  base  iJ.Td?  '"'''  '''=^"'^^*"*^  '^  ^q- 

HiKh!^  ^V^.'^V;;  ;j-:;-;'  -n  .0  rt.  ,„  27  ft.  and  12  ft 
three  windows  each',  it.  V  n    ,;     fr;;  "^r  T'  f  ^'  '''  '  ^'   -"^ 
or  one-half  the  area  of  the  openings  fo^  1^7"    ""'  '"''"''"'  "^-^ 
them.  '  ^"'"8'"  ^"'^  h»s  trouble  in  plastering  around 


C-^^^^""- 
-x^  v^^^ 


v._ 
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PERCENTAGE 
The  term  Per  Cent,  nicans  Hundredths. 

The  fraction    .f;,,   or    •(),")  is  also   written    ')  per  cent 
or  5%. 

A  per  cent,  of  any  quantity  is  simply  a  fraction  of 
that  quantity,  the  denominator  of  the  fraction  being 
100.     TIuis: 

25%  of  a  quantity  =  ~-  or  -25  or  i  of  it. 


•J'2  /O 


I 


371 
=  HJO  '"■  ■  62o  or  I  of  it. 


_f  of  100 
100 

_i  of  100 
100 

_;  of  100 

100 


or  75%  of  it. 
or  40%  of  it. 
or  14|%  of  it. 


12 


12%  of  $30  =~  of  $30  =  $3 -60. 
45  is  f  or  •  75  of  60,  therefore  45  is  75%  of  60. 


EXERCISE 

1.  Express  the  following  as  fractions  in  their  lowest  terms-  20% 
35%,  40%,  l(if%.  75%,  STiVo  85r.,  37^-.  1(K)%,  112^%/ 

2.  What  i)cr  cent,  is  each  of  the  following:  ii,  A.    »     ,\    JR 
•25,  -365,  -0875?  5. 6.  is,  is,  n.    ., 

IGl 


W^^' 
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Percfn^^L^""'"^^*^^^'     What  per  cent,  of  12  is  9?     What 
^^  ^^  4.  What  %  of  100  is  4.     What  %  of  200  i^  «P     What  %  of  250 

'--i-atV:-,-/^-i-^^ 

0.  Find  121-  of  172S,nen;  of  ,S,;4  bushels. 
7.  FiiKi;},-^,'-  of  $144.10. 

^-  P'"'l  l,',/;  of  .S22.-,,000,000. 

9    Find  .•«:!-  of  12.i0  murks;  of  172.  80  francs. 

10.  $;3t>.-)  is  wliat  ';  of  ,?-)S40? 

11.  36  minutes  is  what  ','  of  l  day? 

12.  £:i  2s.  (id.  is  what  %  of  £25? 

l-'^  Ten  per  cent,  of  a  certain  number  is  13;  find  the  numb.r 

gas  that  can  Ik-  obtained  from  10  lb.  of  ^ater.  """^^'  "^  '"'^ 

an  •  L^:  rsp^r  tr:v"  ^'  ^'^'■"'"  ^'"^  ^-"  ^^  ^^^-  -'^'<^''  i^ 

was  the  average  a^e;c;::^;;;^S::?  '"""'^"^^  "^  '^'^'  ^^^^  ^-^ 

17.  What  number  increased  by  14''  of  itself  is  e,uiva.ent  to  2S5? 

710>'-  '"^'^^  """"^'^  """"-'-'•  ''V  n]';   of  i.self  is  ec.uiva.ent  to 

.ra.s.  What  per  c::^:r z,';,;-:;.--;;;-.r«- -- 

numberofloave^ma;  ::.!";;?!  "7'"  ^'""  ^^  -"  '■-»-;  "hat 


i  may  be  now  W  had  A 


T  fifl 


y  cents ^ 
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^ 


2h  A  rcKiment  lost  20',  of  its  men  i„  a  battle;  10%  of  the  re- 
mamdcr  deserted  there  then  remained  ;iHO  ,ne...  How  tnany  men 
were  there  originally  m  the  regiment? 

■^KpToo"  ^"^^  *''?  '""'"l^''"'"  "f  Canada  was  7,206.r,43  of  which 
382  ,n9o  were  males.  Hnd  to  th.  nearest  integer  .hat  per  cent, 
of  rite  population  was  male. 

.  ^  23.  The  earnings  of  a  mill  for  two  years  amounte.l  to  $6500-  the 
earnings  o  the  2nd  year  were  o' ;  more  than  the  earnings  of  the  1st 
year.     I' "id  the  amount  of  the  2nd  year's  earnings 

wni""^-^  w*"  '"■''"'^'  ^^''  '"  ^'''"''^-  ^'^''-  '"^"y  '-■"'•i'^  feet  of  ice 
will  weigh  1  ton,  given  that  1  cu.  ft.  of  water  weighs  02*-  lb.? 

^,.  -"^20.  A  bankrupt  pays  30%  of  his  debts;  the  amount  that  a  creditor 
receives  is  what  per  cent,  of  his  loss.? 

20.  In  1915  the  United  States  imported  l,13r,,000,000  lb.  of  wood 
pulp^of  which  Canada  supplied  09%.     How  many  tons  did  Canada 

27.  A  teacher  spends  92§%  of  his  salary,  and  has  $120  left  each 
year;  in  how  many  years  will  he  save  one  year's  salary? 

\      28.  One  number  is  double  another;  lO'.o  of  the  greater  and  12i% 
of  the  less  together  make  39;  what  are  the  numbers  > 

90  Sr-^*" ''?'''''! ?^ ""  "'"'''"'"  "^ "^'"^'^^  '^  «'^^'^^  f«»o«s:  moisture 
;J'?L'''  '=°"^''"^^''^'^'  "tatter,  28-90^^;  fixed  carbon,  24.47%-  ash 
17-50';,.     Find  tti..  «.•«;<,>,  f.,f 1. :..  .. ._._    ...     .         '     ^  '' /t-  asn. 


Fjiid  the  weight  of  each  in  a  ton  of  lignite. 


IS 


30.  The  average  compo.sition  of  butter  is:   fat  83%    water  13'^ 
casern  1%    salt  3%.     The  output   of  a  creamery  for  one  v.^ek  was 
50  tubs  of  00  lb.  ea^    of  butter  having   the  average  compost  In 
How>nuch  was  fat?  water?  casein?  salt? 

31.  A^  money  is  33l%  more  than  B's;  how  much  nJ^c'i 
B  s  of  A  •  ,      "*f 

^-"^■f  f.''°^,''''"'r^  •^.•'^-'  "f  1-  I'=Pei  money  ui^iirver;  he  spent 
money  had  he?" '"     "'"'  "t"  ='"'' ''''''  "'^''^^  ''  -^J^'--  --h 

bv  S.  T^  """,''"■  "/  r^"  "'  "  r''°"'  '^'^^'^  t'"^  numbe^.of  boys 
hy^.O,  Uie  number  of  boys  is  37§';  of. the  whole;  find  the^'mmiber 


of  girls. 


Wir 


m  'iMiP'  iiiiiiiw ■  ■■JT.Ms\iM? m^s^smmi 


PKRcnxTAor: 


34.  A  cj 


lo; 


ays,  a„,l  H  :{  ,Iays>  '"'""  '"  ^"-'  'J""^'  "fter  A  has  w.,rk.d  :.' 


pel 


■*■>■  A  man  who  owncrl  '^O' '  r,e         ■  .         , 

^^   ■'!<>.  A  farm  cost  S4noo-  (JO' '  ,  f  ti,- 

value  of  the  house  that  wa's  built  i  „  tl- 7'"  "'\'"^'   "'  '  ^'^^  ^I- 
the  house'  '^  ""  ^^'-  ^^"-m;  "hat  was  the  cost  of 

f^!";/'''^-  It-^f^  into  three  parts,  so  that  10"  of  H      r 

i-.   0  of  the  second  part,  and  I.^,  ..  u.e  thi;d  ^IL;  ml;!;:  c^^;:,  "^"" 


■'^'-  ^^"'^-^'fth  is  what  per  cent,  of  one-half' 


-..cfn^f.rt:::"2,::;:,:;;-  l'^^  --  the  remainder;  C  sells 
What  per  cent,  of  the  sellin.  prtjdl^A  ^^^Sr^'  '"'  '"^  ^^^^'^^^^ 

40.  A  cow  Rave  2">  Ih   <if  rr,;ii      ^     ■  , 
The  test  showed  the  eVenin  's     'it  .  "''''  "''  ''  ''^-  '''  "^  --"ing. 
the  morning's  4.;j       il"    ,  '""'^'"  ^'-'^  "^  ''""^^^  f^«.  and 

two  milk„.;^s>  '""^•"  •'""'"  f^'  'J'''  t''«  cow  produ-^e  a    the 


-  -:s:;-x^:  r^;  ■':;r:i^-  -^  --  ^^  -  ^^9^ 


pou 


42.   Mr.  Krown  sold  his  farm  for  Sl-.fiin      .  •  . 
he  save  for  it,  and  he  gave  10'     ,'?'    !.        '  '''""^''  "'^^  J"' '  '-^^  than 
actual  value  of  the  farml  "  '^""  ''  ^"^  ^^°'-^''  ^^hat  was  ,he 

togS;e^r;s:fi,::;rs^;;-:;-^<^^-twicethatuumher, 
to  ^itr^:;^v:;t;^  tr  'S  r  t  ^^^-^'"-""  ^-""  ^^ 

second  test  showed  -05%  of  butter  fat  ult  "'"'  ^'''"''"'^  ^"^^  « 
of  adjustment  fur  30  days  wha  vas  the  .  '  '"'''''°''  '^="'  '•^^'"  ""^ 
each  avera^ing^lb.  of  milk  .e.  Z/t.t;  f^.^  T  ''■""'  "^^-- 
-:U.  p.r  li,.     Assume  that  Uu-  weighV  r'V  ..-  •''""^  '"""^  "'  -" 

the  whole  milk.  ^        ^  ''  ^"  -"^"n  milk  is  90%  of 
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to  /I!'  *'^^/"^tom  of  manufacturers  and  wholesale  dealers 

^^  From   these  priees  one  or  more  discounts  are  usually 
Thus    if  the  catalogue  or  list  price  of  a  book  is  83-00 

When  dealers  wish  to  change  the  selling  prices  of  their 
goods    by  reason  of  a  difference  in  the  co.t  if  produc  io ' 
or  m  the  expense  of  putting  them  upon  the  n  arke     o  "^ 
any  other  cause,  they  usually  alter  the  rates  of  d tc'un 
the  list  prices  remaining  unchanged.  oiscount, 

If  they  find  it  necessary  to  decrease  the  selline  oricp 

hey  may  ofTer  additional  discounts  or  increa      Ifea^: 

eady  m  use.     If  they  find  it  necessary  to  incr^se  thl 

hng  pnce.  they  may  offer  fewer  discounts  or  dtrelse 

those  already  in  use.  u«-«-icdse 

This   method   is   more  convenient   aiul   l,>.  ■   ^ 
thin  thnt  r.(  •       ■  ""vtuitni   and   less  expensive 

than  that  of  issuing  new  catalogues  and  list  prices. 

If  two  or  more  discounts   are  allowed,   the  first  dis 
count  IS  a  certain  per  cent,  of  the  list  price;  th        cotl 
discount   is   a   certain    per  cent,    of   the   rem  under  Ter 


TK-ADi:    DISCOUNT  ,,c 

If  a   vvatcli   is   listtd   at   sr.o    uid,   .ii 
20';   and  Kjr;  •'"'    ^^•*''    'I's^oums   <,l    40%. 

tliefirstclisc(„nuis40-ofs.-iOorS9o 
••   tlie  first  mluci-rl  j,rirc-  is  s;j(). 

Jlie  second  discount  is  20'  "  of  SlU)  or  SO 
••   the  second  reduced  j,rice  is  §24. 

yiictliirddiscouiitislO';of.S24,,rS'>.40 
••   ^''^■^<-^lli"Kpnceis82I-G0.  ""       ' 

I"  tins  case  the  total  discount  is  S.0-S21 -GO  or  .2S.40 

^'  ^^"'Kle  discount  of  70%  (40-f '^0+10,  n 

the  discount  uouhi  be  S'i5  ^^''  +  -"+l('^  ^vere  allowed, 

i  lie  lollowiiiir  shows  tli..  c,  .- 

purchased  ,>,„„,\.:,:;;::„',"x.;,';;;;'    ""  ■"™'"'  "'«"°* 


TOROMo    Jur.e  4th.     1017. 


t^r.   T.   J.   Hort^n, 


St.  .ThoDas,  ,Or.i 


ario. 


U^V  Sflinintitu  piibltfihittg  Oln. 


PRiXTr.RS 


TERMS:  JS"?,    0,0:1 


f'f  iiLlSlll-.Rs 

'bookbinders 


Juna 


1  :2000  Letterheaie 
;  2000  Billhead3 
|20C0  ^nvelopea     n 
I  1000  Bu.u r.ess  Car J9  « 
'  «"  '^-iiir.g  Cabineta   ri 
;1C0  Hor,6  Cook  Booke  « 


Leo 


«  j-.ro 

"  3.50 

3.io 

'..50 

6.00 

.50 


Leas  iC^ 


9  00  ! 

7  00 

7 '00 

3 '50  j 

:         l2!on  1 

'            50''CO    ! 

-^-— _ 

68  50 

-?iiU-_ 

srffr— 

1 

<;!<:< 

,*«- 
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EXERCISE 

1.  Find  the  selling  price  in  each  case,  if  the  list  prices  and  rates 
of  discount  are  as  follows: 

(a)  $540;  20%.     (h)  $1000;  25%  and  10%. 

(r)  $2500;  10%,  8%  and  5%. 

(d)   $1440;  25%,,  12  J  %  and  1G§%. 

(<•)  $975;  40%.  20%,  and  2%,. 

After  a  discount  of  15'";  had  been  deducted,  a  merchant  paid 
r  a  IjIU  of  goods;  what  was  the  amount  of  the  discount? 

A  merchant  paid  $170  for  p.  bill  of  goods,  after  a  discount  of 
'  been  taken  off;  what  was  the  rate  of  discount? 

V  trader  bought  a  lot  of  jiaper  listed  at  $5  per  ream,  at  a  dis 
f  12|%;  he  received  a  further  reduction  of  2%  for  cash;  what 
if^er  cost  him  per  ream? 


S.sso 


r    uii 
didtl 

order 


1  gain  (J    $.3? 


what  price  must  an  article  which  cost  $12  be  marked,  in 
t  aft.        discount  of  10%  has  been  taken  off,  there  may  be 


0.  An  article  sold  for  $42;  a  discount  of  12^%  had  been  given; 
what  was  the  marked  price? 


.  A  tradesman  increases  the  price  of  an  article  which  now  sells 
for  .«;,  s)  that  after  giviiii;  a  discount  of  20%  he  may  still  receive 
the  f,)rmer  price;  find  the  m irked  price  of  the  article. 

^.  A  tr.tdesman  reduces  the  price  of  his  goods  by  10%;  he  allows 
a  cnMouR-r  a  further  reduction  of  lO'o  olT  this  latter  price;  what  per 
cent    of  tlie  oiiginal  price  does  the  customer  pay? 


9.  What  is  the  dilTerence  between  20%  off,  and   10  and   10% 
cfi     the  marked  price  being  $12? 

—  10.  A  merchant  marks  his  goods  at  an  advance  of  33j-%  on  cost, 
an.I  allows  a  discount  of  5%  for  cash;  find  tiie  cost  of  an  article  of 
wliirh  the  cash  price  is  $7-00 

11  A  trader  gains  $2()0  after  allowing  a  discount  of  10%  from 
thr  in  iri;id  price  of  an  article;  he  marked  his  goods  at  an  advance 
of  40';,  on  cost;  find  the  cost. 


\ 
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12.  What  is  the  cash  value  of  MO  axes  at  S.'-.IO  per  ,Wen    there 
l)emg  a  discount  of  10'  L  for  easli  ? 

-  )  «  and  10   ,  olT  the  s:i,„e  hst  pnee.      What  is  his  gain  per  cent' 

A^n.  A  lot  of  goods  was  marked  40',-   above  cost;  ;i()';   discount 
was  K.ven;  find  the  gain  or  loss  per  cent,  of  cost.  ""''"n.nt 

1.1  What    rate   per   cent,    discount    is   equivalent    to  giving    one- 
I'.df  of  an  ounce  with  each  pound  for  good  weight' 

l'i_  What   rate   per   cent,    discount   is   equivalent   to   giving   one-    ' 
'■■d,  .,f  an  inch  with  each  yard  for  goo.I  me.isnre' 

teiclL'^  '-ok'^^'ll-r  gives  a  discount  of  10-  for  cash,  and  allow, 
Uach^.  s  a  second  discount  of  o'  '  on  all  cash  prices.  A  teacher  pZ 
W-  IJ  for  a  book;  what  was  t:.e  marked  price' 

IS.  A  grocer  mi.xes  one  quart  of  water  with  every  two  gallons 
of  vinegar;  what  trade  discount  will  this  enable  him  to  give^ 

10.  Suppose  you  were  olTered  a  single  discount  of  4r,''  or  two 
d.cuunts  of  30' i  end  20'-^.  which  would  you  take'  Wl^at  iouTd 
''I-  the  dilTerence  on  merchandise  listed  at  ?1000? 

20.  What  discount  is  given  when  15  articles  at  the  reduced  price 
can^bc=  lK,ught  for  that  sum  which  would  pay  for  12  arnCes  a^^: 

of  only  5%?  ■        '""  '""■  ""'•  "'  '"^^  'f '"-'  ^^^'-  '^  ^'-""'^^ 

22.  What  single  discount  is  equal  io  :.lie  discount  series- 
(a)   20%,  10%.  (e)    uy '    ,nr-    ,,,,- 
(*)«0%.12|%.                              1}     aJ^i     0-    ?''■ 
(J    ;«-'«%•                                    (i)    1..'    :l0%:2%• 
i'^)   30%.  25%,  20%.                       (A;   n;5l%,25%:20%,10%. 

23.  10  and  what  %  ofT  is  equivalent  to  15-^7  oiT? 

21.  The  marked  price  of  certain  goods  was  reduced  on  account 
..f  damage  by  i,re;  a  further  reduction  of  10' ;,  is  given  for  cash-  goods 
tliat  w-ere  originally  marked  $5.  were  sold  for  cash  for  ti-W  what 
reduction  of  marked  pri=-e  was  made? 


;| 


^\.  .  :J^.' 
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2.x  Marking  Rood..  S^'   above  est  a.ul  giving  a  discount  of  -,^ 
off  the  „,arlccd  pr.ce,  is  .,..1  valcnt  to  what  loss  p.r  cent  ..fTt^  " 

I.ng  at  th^    a^:  r    ;  a's  S  ^  "'"''r  "  ''  '''"''  '"  -^■•'  *'- 
ti.ehat?  '■'"''•  ^^"^  ^'^'^  ^''^'  ^^-""'S  I-ncc  of 

27.  At  what  price  must  an  article  which  cost  «1    -n  i 
.    T'  A/''"-  °^  ^°'"^'  amounting  to  $:j27--,0  was  bought  on  Oct    1 

j^n' i>  i';.:;:'io"  i:.:s;:2""^^  "'-"^  ^^"-"^  ^^^-^  '•-  ••"• - 


PROFIT  AND  LOSS 

the  selling  price  =  $200+,',^  of  S200  =  S23() 

or  the  selHng  price  =  115%  of  .«2()0=I,',;^  of  i200  =  S230. 

If  he  sells  it  at  a  loss  of  15%, 
the  selling  price  =  $200 -  ,V,  of  §200  =  SI 70 
or  the  selling  priee  =  85%  of  $200=,-    of  $2OO  =  $170. 

/  EXER(  ISE 

■  1.  Find  the  selling  j.riee  of  an  article,  the  cost  price  -inH  r-.t.     f 

prof.t  or  loss  being,  in  each  case,  as  follows:  °^ 


(il)    $240;  10';,  profit. 
(C)    «73-20;12§',oIoss. 
(O    *1262-60;  15%  profit. 


(b)    .|;3?.2-40;2r,';  loss 
id)    S210.:50;  1(1^;,  profit 
(/)    $4502- 19;  ll^^loss. 


PROFIT    AXD    LOSS 
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l'.  Find  the  rate  ,„  r  cliU.  of  Ki.iu  nr  loss,  tl.c-  cost  price  ami  selling 
pncc  hcinf;.  in  cad.  case,  as  follows:  ^ 

t>l)  Cost  price,  ?•_>.-,();  sciJiMi;  price,  .«:{(M). 

(0)   Cost  price.  ?.>10;  sclliiiK  I>rice,  $1  Kl 

;0  Cost  price,  .?;ir_'.  K);  selling-  price.  »2:U.:in 

{(1)  Cost  price,  Sl-':{l-.-,tl;  selliiijr  price,  ?!  IK).:',.'. 

(f)   $40.-,o,;5.y;,gai„.  (j^  fTlo:,,  ■_'";  loss.  ' 

to  JnS)'^;>""  '""''"  ""''  '""''  '^"'^ '"  "'■''  "'^"  ^"-^  '-'  ^'  '•"-". 

;:un,^  r,i""':;'""'  ''"'''■''  "'  '"'^"'^^^  "i^l'  ='  '^'M.ital  uf  $.;()no  a.,d 
the  s,  :1  '  '/"''  '''■="■  ■''"'•  "''''^■''  ^-^-^  "f  ^l''-  »^'-'i"  to  tin-  capital- 
one  h  df  o  rr  r  '"""^  '"'^ "'  ^'"^  '""^^^'••'  -"''^"  -^  ='dj« 

one  half  of  ,t  to  his  capUal;  the  thir.l  year  he  gained  10' ,'  •  ^vhlt  w  is 
the  amount  of  gain  i,-  fc  third  year? 

<1.  A  drover  bought  2-(0  sheep  at  $8  each;  r>r',  of  the  fl,^k  died- 
for  how  much  each  must  he  sell  the  remainder  to  gain  20'; 5 

whatmusTiil''^'"''  ''""'  "'  "''*^';'  ^■^"'^  ''""^f''  f-  «'^"''";  f- 
w  nat  must  It  be  sold  per  (juire  to  gain  \2Y,{  > 

^S.  A  merchant  bought  a  quantity  of  vinegar  at  20  cents  a  gall 

mnl/l      1.  r""'"'  ^'''  ''"''■  '""'^'^  "^^  K^"°"  ^h«"Jd  he  sell  the 
mamder  that  he  may  neither  gain  nor  lose' 

9.  A  bought  goods  for  $12000;  he  sells  \  at  a  e-iin  nf  oner  , 

the  remainder  at  a  loss  of  10^^;  does  he  gain  o^lieL'^e  whl?'  ^"' 

wh.f  ^  "''''^'^°y  ^'y^  12  papers  for  7  cents;  he  sells  at  1  cent  each- 
"hat  per  cent,  profit  does  he  make?  -       '  ' 

«-haVis\'h!  f  •'"  """"'''^  "^  '""'''  ^'"  '"'^  f"^  ^■l'^^  the  whole  cost, 
wnat  IS  the  gain  por  cent? 

ce,„'"    -VT'-""'  '""'  -''''   "^  '"'  «"°^^  ''y  '"^^kage;  by  what  per 


Ion; 
re- 
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I  ».  If  l.V  ;,  is  lost  «lKn  an  article  is  m.1.1  for  f-l'.T,,  for  what  .should 
It  Ipi-  sohl  to  Kaiii  I.*)','  ? 

IV  If  .V;  mort-  is  naim.l  when  an  article  is  sold  for  $1-70  than 
wlun  .old  for  $4.r,0;  f„ul  th.  Kain  ' ;  when  the  article  is  sold  for  $1.25. 

III.  I  bouKht  wheat  and  sol.l  it  so  as  to  gain  Vl\';, ;  reinvested  rhe 
whole  s.ni,  and  made  the  same  rate  of  gain;  reinvested  and  lost  25%- 
find  my  total  gain  or  loss  per  cent. 

_  "  17.  A  drover  bought  a  number  of  sheep  at  S8  each-  10^'  of  the 
inmber  die.l;  for  how  much  each  must  he  sell  the  remainder  to  gain 
J I  for  each  sheep  bought? 

_  IS.  A  ship  loaded  with  4000  bbl.  of  apples  lost  10^  of  the  cargo 
in  a  storm;  at  what  advance  per  cent,  of  cost  must  the  apples  be  sold 
that  there  may  Re  neither  loss  nor  gain? 

,nr>?^'  ^  ''^''''"'  '"''^  ^'''"  ''"''^■''  ^°''  ^^^^  •^'-'^h;  «n  t>  one  he  gained 
lOf^o  and  on  the  other  he  lost  107c;  find  his  total  loss  per  cent. 

20.  I  bought  paper  at  $li  per  ream;  what  must  I  ask  per  quire  for 
It.  so  that  after  throwing  ofT  h",,  I  may  make  a  gain  of  '20^;  ? 

21.  When  milk  is  sold  at  the  rate  of  Ifi  quarts  for  one  dollar  there 
IS  a  gam  of  2h%-  what  would  be  the  gain  per  cent,  if  15  quarts  were 
sold  for  the  same  sum? 

22.  Iff  of  the  cost  price  equals  \  of  the  selling  price,  find  the  gain 
per  cent.  * 

2.3.  A  merchant  buys  4  gal.  2  qt.  of  vinegar  for  one  dollar,  and 
sells  2^al.  3  qt.  for  the  same  sum;  what  does  he  gain  per  cent.? 

^,24.  In  summer  I  can  buy  2.3  milk  tickets  for  SI,  while  in  the  winter 
rtan  buy  only  18  for  $1.  The  winter  price  is  what  %  advance  on  the 
summer  price? 

25.  What  does  a  grocer  gain  per  cent,  by  selling  15f  oz.  for  1  pound? 

-  20.  A  newsboy  buys  papers  at  the  rate  of  8  for  5  cents,  and  sells 
at  2  cents  each;  what  profit  per  cent,  does  he  make? 

-       27    A  man  buys  a  horse  for  $180;  for  how  much  must  it  be  sold      - 
to  make  a  profit  of  25%.  after  paying  ten  dollars  to  the  agent  who 
sells  the  horse? 


N 


\ 
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28    An  apple  woman  l.uys  appl.s  at  ih..  r.,w  nf  1,,.,  f,„   .-,,,,„   . 

OJa  sells  a  piano  to  H  at  a  Rain  of  1.^^' ;  n  sHU  to  V  at  a  cm,  of 
fc  buys  for  8190  more  than  A  paid,  what  didihc  ^ia.lti;  li 

KH^^f  .>,c.  C  s  gan.  was  |..  more  than  A's;  what  di.I  D  pay  for  the 

■n.  The  cost  of  manufacturinR  a  machine  is  W,      The  ex„ens,.  „f 
selhn«  .t  .s  20-;;  of  fhe  cost      If  it  i.  sold  for  SOO.  what  '7  .^  t  Hi  1 

K-e  ,s  the  cost,  the  expense  and  the  proHt  respectively'  ' 

■  .■52.  A  drover  sold  o  co„  s  for  SOO  each;  on  one  he  Rained   W- 
on  each  of  two  others  25';;  :  on  the  remaining  two  he  1  4"  V  "    ,id 
^  h^'  Ram  or  lose?     What  p(     cent.'  '    "     ^ 

^  lhh\mT  rr  'r^"^    "^  """  •"'  '"  ^'"'^  ='  '""^hel  must  '.r  miu-,I 

v^ith  ITO  bushels  of  oats  at  .50  cents  a  bushel  to  make  a  gain  of  iJ^ 
^JjSn  the  mixture  is  sold  at  oO  cents  a  bushel?  '" 

'^n  t;  cL:?'^'*'^  "^'^  ^'""  ^"^  *"'•   ^""-"^  ^^^^  4  -^t.  what  is  the 
'^  20^^tn\r'^  ^  invented  equal  sums  of  money  in  business;  A  gained 


p^' 


/ 


36.  A  grocer  sold  g6ods  for  $16  10,  gaining  l.^'^'  •  if  hp  .,n  i      it 
*em  for  $20.  what  would  have  been  his  rate  of  gain?  "'^ 

^2?nA ""'"',?"'  ^°"*'^'  ''  •'"'^'^heads  (0.3  gallons  each)  of  molasses 

coUeet'd-  for'hl        7'^^^^% '>'  '-"^-^e;  <>%  of  all  sales  cannot  L 
40  per  cent.'  '"  ''"°"  ""^^  '^  ^'^"  ^'^  '"^•''^  ^  -^  «-n  of " 

/  l\  t  ''l"""  ''"^'  ^"  ^"*'^''=  ^"'l  ^«^»s  it  so  as  to  gain  h^       If 

capital  was  $9600;  what  was  Smith^:  oriRlllal  cT^Hal'  ^     "    °"^"^' 

40.  An  article  cost  $4  and  is  sold  at  a  e  ,in  of  1'>0P'  •  «.i,o*  •    *l 
seUing  price?    Could  it  have  bee^old  at  a  loslof  ,20%T '  "  *''  ' 
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ARITIIMICTTC 


COMMISSION 

If  an  aRcnt  buys  or  sells  «<.()<!-,  i„r  another  pcrs(.n,  tho 
amount  ho  is  paid  for  his  services  is  calkd  Commission. 

The  commission  is  usually  calculated  at  a  certain  rate 
per  cent,  of  tlic  Buying  Price  when  the  goods  arc  bouKht. 
or  of  the  Selling  Price  when  the  goods  are  sold. 

Thus,  if  an  agent  sells  goods  for  $2r,i)  and  charges 
4%  commissif)n, 

the  amount  of  his  commission  is  4';,  of  S2r)0  or  SIO. 
.-.  the  Net  Proceeds,  or  the  amount  remitted  to  his  em- 
ployer, from  the  sale  of  ijie  goods  will  be  .S24(). 

If  an  agent  buys  $500  wortii  of  goods  on  a  commission 

of  3' ; . 

the  commission  will  be  .T ,'  of  8500  or  $ln, 

•'.  the  Total  Cost   of  the   goods,    to   his  employer,    will 
be  So  15.  ■ 


sales 


i:xKRc;isE 

1.  Find  the  commisMon  and   tlu-  lut   [irocccds  of  the  following 


(o)  2000  bus.  of  wheat  <ii  OOc.  at  3^'  commission. 

(6)  1200  bus.  of  potatoes  @  SOc.  at  M^',;  commission, 

(c)  120  bbl.  of  apples  @  $1  -CO  at  .V;  commission, 

(o)  :iOO  bales  of  cotton  (3  .?42  at  l\^;  commission 

(e)  2400  lb.  of  rice  @  .-.Ic.  at  Oj';  commission. 

(/)  22ri  tons  of  hay  (g   $ltl-20  at  r,^;  commission. 

(g)  12.-)0  doz.  of  eggs  @  24c.  at  2.V ;  commission. 

_      2.  An  as'-Mit  s.,ld  1.5000  husluls  of  potatoes  at  40  cents  per  bushel- 
his  commission  was  2 J  '7 ;  v.hat  sum  did  he  send  to  his  em;)loyer? 

3.  .\ii  aseut  received  a  cousi,i;iMiunt  of  wheat  whidi  he  sold  on 
a  commission  of  l.»';.;  the  amount  smt  to  his  employer  was  equiva- 
lent to  65f  cents  a  bushel;  at  wh:;l  i  ri,  o  was  the  wheat  sold? 


COMMISSION 


\7 


i  An  a«i-nt  tr.nsn.itlc.l  t,,  liis  cmi-l.-v^r  Sl.Vis,  n-t.iiniMK'  $T' 
as  In.  .omnnss,.,,,  for  HTcvti,,,  a  ...U-;  at  wl,,.t  rate  u..s  tli.  commis^ 
sioii  c.ili'iilattd? 

r,.  A  o,mniissi„M  nurdut.t  r.t.i.a.l  ?l<l  fn.,n  th..  ,. roc  ...,1s  of 
nsale  of  ..000  Ih.of  UuU.r  at  L>()  .■..,„.  p.r  ,.o,„ul;  ul.u  rate  of  com- 
mission  did  he  char;;c? 

«-nnr'.''^?."^''"\  '"'''    ''    ^'""^'""•"^"t    "f   K"<'<l-    f<>r    S.'.L'OO   and    sont 
?..nO(.  to  his  employer;  what  rate  of  cmmission  did  he  char>;e.^ 

—-•7.  An  aKcnfs  cmmiissio,,  was  ?.-,0  for  sdlinj;  some  land  at 
.?l..M.er  acre;  how  many  acres  were  sold  at  that  price,  the  commis- 
sion heins  reckoned  at  :,',',? 

S    An  aRcnt  charKcd  $7.-,  for  sellinR  a  house  for  $10000    what 
rate  of  commission  was  charRcd? 

0.  An  agent  buys  for  his  employer  1000  l.ushels  of  wheat  at  65 
cents  a  bushel;  what  is  the  agent's  commission  at  the  rate  of  2j^  ? 

10.  How  much  money  must  be  sent  to  an  agent  that  he  may  pur- 
chase a  horse  f,.r  me  at  SIOO.  and  have  his  commission  of  2' ;  ? 

11.  A  merchant  sent  .S.";-,-,  to  an  agent  in  Atlanta.  rccucstinR 
h.m  to  purchase  cotton,  after  retaining  his  commission  of  .V  ;  of  the 
sum  paid  by      ui  for  the  cotton;  what  was  the  commissi.m' 

12.  S17.-iO  hicludes  the  price  paid  by  an  agent  for  certain  goods 
and  Ins  commission  of  2-^;  what  sum  was  paid  by  the  agent  for  the 
B^oodsi 

\u^^'  ^V^"'"'  '''"•'''''  ^^^'^  *"  ^"^  "^^^  '"  '^"y"'«  «"K-r  at  5  cents 
a  pound  after  paying  his  commission  of  2' ;  of  the  amount  paid  by  him 
lor  the  sugar;  what  was  his  commission? 

•  14.  A  commission  agent  retained  $S0  out  of  $2480  sent  to  him 
for  uivestment  and  invested  the  balance;  find  his  rate  of  commission. 

"col/'l  sn"-'"r"*  "'^.  ^^'"^''  ^^  '""""*  •'^"  "'^'^"""^  "f  JI2.50.  He 
collects  SC:,  of  ,t  and  charges  a  commission  of  f.-i-  on  the  part  col- 
lected.    How  much  should  he  pay  mc>  * 


Hi.  I  sent  $1224  to 


at  $1.7."i  per  cwt.;  he  charged 
did  he  send  me? 
12 


an  agent,  requcstin 

commission 


iin  to  l)uy  jiork  for  mc 
bow  many  II).  of  pork 


17S 


akitii.mi:tic 


/ 


ir.  •^";'^':"ti';M..iui.>(M..n.u.i,.is..f„,,...t,.ts,u...,,ts.,„,,u-h.,r.;.y 

1,    -  -"•""-"•>'.  1-w  nuuh  , „„n.  y, „„.,  l„.  ,,„,,,„,,  ,.,,,„ij, „,„.       J 

IS    A   o,„,,„i.si,,n   :.K.„,    n.-.,v...l    a   o.nM.n.m  nt    uf   .W^s   1,1,1. /(.f 
..II.Ks.  lu.  sold  a,  ?J...„  ,..r  1,1,1  ,  ,„.,  ,f,,,  „,.,„,„„^  ,„^,    ^^,  ^ 

.n,ss„.„s,  „n..,..l  the  halana-  i„  s,„ar  a,  1..  ,,..  1...  Mc  charti 
-  ,  co,„„n.s,oM  .„.  sal...  a„,l  1-/,  „„  ,„„,„,.,.  ,vhat  was.., is 
"•tal  o„nm,ss,.,„,  an.l  h.,w  much  s„,ar  ,li,l  1,..  s.„,l  ,„  his  employer' 

S)li,tion.  -The  sdlin;;  i.riee  nf  the  appU  .   -  Sl.Vr, 
The  cntnmi'^sioii  f,,r  MllinK  -  ?.!1   flO 

••.  tlic  net  iiroeeefU  =?i:,(;;{    ifl 

F..r  each  100  II,.  „f  s„,ai-  l,„„Kht  the  aKent  ,.ays  f4. 
The  oir.missi.iii  f(,r  huyitij;  loo  H,  =(-,,. 
.-.each  ino  11).  will  cist  the  etni)|..ycr  %.\m. 
.-.the  iiuinherof  100  1|,.  hoiiKht  =  ''''''' "^  ='JS-, 
.-.the  commission  f(,r  hiiyinK  =f,c.  x:«V,  -.$2;M0, 

.".the  total  cimimission  =?.',", 

«f  '''.  ■■^'"JT"  '"'''  ""  "  '•"""■"-'<""  "f  '.';  a  carK'o  „f  J-JOO  tons 
of  coal,  at  $4,..  per  ton;  he  invested  the  net  proceeds  ..fter  retaining 
a  comm,ss.on  of  1',.  „,  h.mbcr  at  .?ls  iht  M.  How  many  feet  of 
lumher  did  I.e  huy? 

20.  A  commission  merchant  received  a  consifinmcnt  of  2000  hl.l 
of  nonr   whKh  he  sold  at  .?S  a  hl.l..  on  a  commi.ssion  of  \l', .  t,„  ,,; 

ir^rT-  -O  .'"f  ■  I'"'  '"^  """  "^'^'"^  "•"  "f  '"^'  Koceeds.  amounted 
to  $.,4,  -..O^he  l,ou«ht  cotton  at  l.',  cents  a  poun.i  with  the  net  proceeds 

did"he"huy''   '""""""''""  ^""^  ''"y'"«-     "»"•  ">^"V  I'ouods  of  cotton 

«->nrw  ^  ;""';«'""'^"^  "f  K""rf^  "''s  sold  for  .?12.-,00;  the  agent  paid 
f-00  for  freight  and  remitted  his  employer  SrJl.lO,  What  rate  of 
connnission  was  chargerl' 


J2^Au  agent  receives  .?.;;<.10.  with  instructions  to  invest  in  sugar 
at  7^-ents  a  po.md,  retaining  his  commission  at  2-;  and  paying  in 
advance  the  freight  at  20c.  per  cwt.     How  much  sugar  does  he  lnay> 


INSfRANCi: 
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^  ...  An  .K.nt  no.,v..s  ,,-.n.l  l,;„„s  av.r.-.,,.  u.i.ht  IT.  ,.„„„.ls, 
M.u  1,  lu.  sells  at  KK-  a  ,„„„„,,  ,,,  ,,,,.,  ,-,,,;.,,„  ._,„  ^.,.,,,^  ^^^.^  ^.^^^  ^^^^^ 
.ITO.  a  c-..mmi..,..„  „f  -  ,  .,„  ,,,.,  ,,,.  ^^  i,„,^„,,„,,  ,„  ,,,_;,  ,^,.^ 
;.'  1..  cn.ts  a  ,.,,„„,i.  to  ,.r>,  .,v  t!u.  fr.iKlit  ..„  ilu.  t.:,  r.'d  o  ,Us  ikt 
>"t  ^  an.l  rom,  his  cm.nusHu,,  ,.f  lV,  .,„  „,,  purchase.  IIuw 
many  ixuin.ls  r>i  tia  did  lir  luiy^ 

'-M  An  a-.nt  il.ar:;,  s  •.•.\' ;  ouiimissj,,,,  ,„,  v.hs  and  '."  ;  fur  yn  ,r- 
■  nm-vw^  I.ay„u„t;  the  saks  amount  to  SIlKM).  Im.uI  the  an.ou.it 
tlir  aKcnt  riti  ivfs. 

-'.-..  An  aKuit  charges  L"  ;  connnissi,,,,  ,„i  sal.s  and  L>J',  for  .-n  ir- 
anl,.n,K  i.ay.nent;  h.  rcaivcd  aituK.ih.r  ?,iM).  What  «as  .hf  amount 
Oi  ilic  sali's? 

'.'••..  An  aj;.„t  rh ar'is  2^'  <  .n.mission  on  salts  and  '.']';  for  KUar- 
n..U'1-mK  I-Mynu.U:  hi.  rommissjon  for  s.llinK  was  SIO  U.s  than  the 
>;naranty  o.nn.nssio,,.      What  was  thr  amo.mt  „f  tlic  saks;* 

i  27.  I  sohl  cotto,,  o„  a  o-mmissio,,  „f  r ;  and  inv.st.d  the  net  pro- 
m-ds  m  suKar  at  iV,  o-nnnissin,, ;  the  total  commission  was  $220 
I'ind  the  vahic  of  the  eolt.in. 

V     ,    "■'^.    •^'' ;'«'■"*   receive.!   a   consignment   of  wheat,   which   he  sold 
,\  jl.arKH.K    2   ,    comn.issio,,.     Wi„,    the   net    procee.Is,    after   .hductinfi 
ns  commission  at    l.\^•,  and  prepaying  freight   at  2o  cents  per  cw, 
u.  iH^ujht  su«ar  a,  4]  cents  a  pound.     The  a.enfs  total  comn.issiot; 
was  5/0.     iMud  the  numher  of  pc.nnds  of  sui;ar  bought. 

INSURANCE 

An  Itisiirancc  Cnipany.  on  receiving  a  certain  sum 
nf  nu.ney.  will  Kuarantoc  to  reiinhufse  tlie  owner  of  prop- 
erty, in  case  it  slionhl  he  destroyed  or  damaged  bv  fire. 

•       'n".  'T'^'"\'    ''"'"■"'"    '••"   "^^'"^   «"^»    the    company 
IS  called  the  Policy. 

'Hie  sum  ,,aid  hy  the  owner  to  the  company  is  called 
tlie  Promium.  , 

The  sum  that  the  company  guarantees  to  pay  to  the 
owner  is  called  the  Face  of  the  Policy  or  Risk. 


ISO 


ARITllMKTIC 


ns  J!^^"r"'  "'  '""?""  '"  ''^'  "-'•  -^  «--^^'Hv  stated 

Houses    and    their    contents    are    usnallv    insured    for 
three  years,  business  properties  for  one  year. 

<^,(mII'"h    '^  r  f"''  ''   "■"'■'''   -^ '""''<>  ^'"J   >^  i'-.rc-d   for 
MjUOU,  the  rate  Iwirnr  or'    «i.  ' 

fo  tt.«  •  ^  "  "  ^'"^'  l""^''"'""!  paid  bv  the  owner 

to  the  insurance  company  is  2' ;  ,.f  Rimo,  „r  $120. 

vvill^o.v^'t/'"'''    "'   fo'nplctely    destroyed    the    company 
tent  of  $2000,  the  company  will  pay  the  .?2000.     I„  any 

TmaJr  iri7^">V^-^"  P^>'  ^'-'  -timated  amount  ^  th 
uamagc,  if  it  is  not  more  than  SfiOOO. 

Irrespective  of  the  amount  of  insurance  on  property 
which  has  been  partially  c,r  totally  destroyed,   tlfj  i  is  ,^ 
ance  company  is  liable  for  the  actual  amount   ,f  1  .  s       ly 
P  oyided  that  loss  is  not  more  than  the  sum  for  which    he 
property  was  insured. 

When  the  same  property  is  insured  in  different  com- 

tTont  T-  "\"'"'  "^'^"^■^  '^  P^'^  '^y  ^^--  in  proper, 
tion  to  their  risks,  without  regard  to  ^u.  premiums  they 
have  respectively  received.  »^™ums  tney 

If  property   which   is   insured   for  .?6000   is   damaged 

the  r':k"on"th       ''''"'  ''''''''  ''  ^^'^  ^>'  ^'^  ^-P-y 
the  r  sk  on  the  property  for  the  remainder  of  the  insur 

ance  term  will  be  only  $4000  under  that  policy. 

If  the  furniture  in  a  house  is  insured  for  $1200  for  3 
years,  the  rate  being  65c.  per  Si 00 
the  premium  for  the  3  years  is  0oc.X12  or  $7-80. 

There  are  other  kinds  of  insurance  such  as  marine 
hfe,  accident,  etc.  "idnnc. 


INSURAXCR 


ISl 


In  marine  insurance  tlie  rate  of  premium  is  usnally 
stated  as  a  per  cent,  of  the  risk. 

In  life  and  accident  insurance  the  rate  is  usually  stated 
as  a  certain  sum  for  each  -SI ()()()  of  insurance,  the  pret.-.iMin 
being  payable  annually  in  advance. 

Thus,  the  annual  premium  to  be  paid  by  a  person 
21  years  of  age,  for  an  ordinary  life  policy,  when  insured 
in  many  of  the  Canadian  companies,  is  §19-40  per  $1000. 

The  three  principal  kinds  of  life  insurance  policies  are: 

(1)  Ordinary  Life.  The  holder  of  an  ordinary  life  policy 
pays  a  fixed  premium  each  year  until  his  death.  The 
face  of  the  policy  is  then  payable  to  his  estate. 

(2)  Limited-payment  Life.  In  this  form  of  policy, 
premiums  are  paid  only  for  a  limited  number  of  years. 
Thus,  a  10-payment  life  policy  is  fully  paid  up  in  10 
years.     The  face  of  the  policy  is  payable  at  death. 

(3)  Endowment.  In  this  policy  insurance  is  provided 
only  for  a  stated  number  of  years.  Thus  the  holder 
of  a  20-year  endowment  policy  pays  premiums  only 
for  20  years  and  the  face  of  the  policy  is  payable  to 
the  insured  at  the  end  of  the  20  years,  or  to  his  estate 
if  he  should  die  previously. 


EXERCISE 


1.  Find  the  premium  to  he  paid  for  each  of  the  following  risks 
at  the  rate  specified: 


iJ.r- 

^2  -C- 


(<i)  $2000, 

(c)  $640.  4l%. 

(c)  $7500,  80c 


(b)  $4r)00,  2|'(. 

id)  $-2orm,  11%. 

(/)  $1800.  t>.3c. 
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'it:4tiai<.«lrbrin 


U.   rin.l  ilu-  risk  if  t|„.  pa.ni,,,,,  :.,„|  r,,.-    ,n     i„  .      . 


f'o  *IJ-."iO,  1.";. 


^''1  $•'!"■. ")(i.  1.', ';. 

id>    S.{S..-,(».  7(K-. 


a«  foHovI"'"'  ""■  "'"  '"  '^^"'  ""''••  ""-  "■^-  -"^  -'•  .>nnuu,„  are 


(a)  $_>.-,(H(,  $;ii.2'). 


I  A)  $ti.".(i(),  Sis;-,. 
('/»  SliJ.'o,  Ss'.n. 


t-  An  iiisuraiiic  i-Dmpanv  cli  irL'i";  "'      ,,  , 
Pr™u,„„  ,.al,l  .,„  a  , y  „t  l'.»„,  I',, ',;;;, ';;;,;';;"""'^  "'■»'  ''  ""■ 

7.  A  pri'iiiium  of  $(iO  is  i.ai,!  •„,  \,,^,,r. 

yea.:;^™ ;:;;;:::;,:";;-/ '•^■^  ••'  »^^™ ^.. ...  n,„ . 

".  %V2  is  paid  to  iiisuri'  for  two-thinis  ..f  it     ,.   i 

*.>'H.o;  the  po,i.,  is  to  run  u.  2  y^.r^'^  i^,;;: ;;:;;;;  i;^;:--  -•^^" 

in.  A  cargo  worth  Sr.'.-iO  is  insured  for  7.V     .,f  i,s  v.l,,.-  .. 
Mmpaul  was  $12r,0.     Pin.l  the  rate.  '         '"■'""'" 


/^ 


\11^\  house  was  insured  for  .$  years  l,v  ...vin  , 

;'>?st:  was  rr-  a  year,  find  the"::;;;  f'  ::i;;,r';;":;'"  :'f  *f  »= 

l>eniK  insured.  "ousc,  ^  „f  ns  va|i,e 


insured 

12.  A  premium  of  |;J7")0 
ng  wortli  StiOOO;  the  rate 


dwell 

what  fraction  of  the  val 


Was 

was 


paid  for  a  two  year  jwlicy 


2    (    <■ 


>S  ti 


lue  was  insured.^ 


le  pnhcy  for  each 


on  a 
year; 


13.  An  insurance  comjjany  eli 
for  $24()0,  for  one  year;  fmd  the 


iWd  $1S.4-)  for  insuring  a  house 


rate  per  cent 


v\ 
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11.  An  insuratu-e  cmpan  t.„.k  a  risk  f.,r  ,.,u-  v...r  ..f  .?I(MMM) 
on  a  ward..n.sc-  at  J' ;  ;  it  o.v.,.,1  JO' ,  .,f  i,s  risk  i„  a„,.tlur  o.n.panv 
at  ,  ,  :  how  nuKh  i.rin.ii.ni  .li.l  tlic  lirst  cuniiMuy  ric.iv.-  al.ov.-  that 
which  It  i.aicJ  the-  second? 

l.V  A  house  is  wortn  $V.m,  fur  how  much  ,n,.st  it  l.c  insured  at 
1  , .  so  that  in  case  of  loss  tlie  owner  may  recover  SO',;  of  the  value  in 
aiUhtion  to  the  premium  paid? 

S<.lution.     The  face  of  the  policy  =Wr;  of  the  value  +  the  premium 
.-.  the  face  of  the  policy  =$:{!M1()  -  1 '  ,  of  Ha-  policy, 
■••  !)!»' ;  of  the  face  of  the  policy  =  iJ.!1m;0, 
.".  the  face  of  the  policy  =  $J()0(). 

111.  A  house  worth  $.-,<•;{,-,  is  insured  for  S:!()00  to  cover  }  of  the 
value  and  the  premium  paid;  what  was  the  premium  paid' 

^      17.  I-or  what  sum  should  a  house  worth  $7!t;{()  be  insured  to  cover 
,  ..f  the  value  of  the  house,  and  the  cost  of  tlie  policy  at  J' ,'  ? 

IS  A  shipment  of  flour  was  injured  at  J  ' , ,  to  cover  i  of  the  value 
I'.d  the  premium:  the  premium  was  SI.",;  Cud  the  value  of  the  flour. 

10.  I  insured  my  house  for  SCtlOO  for  :{  vears  on  Mar  1st  1<»17 
•..e  rate  being  (ilk-,  per  $100.  If  I  sell  the  house  on  May  1st'  lOIs' 
N^i.at  payment  should  the  purchaser  make  to  me  in  a<ljustin«  the- 
insurance?  ^ 

•-'0.  A  company  took  a  risk  of  $400(KJ  at  if' ;  and  re-insured  40  per 

■Hit    of  It  at  2',',  and  2")  i)er  cent     it  •'' '  '       \\i,„t  -  .       r  • 
..  <        "  — '  per  cini.  dt  -4    ,.     W  hat  rate  of  insurance 

.n<l  the  compaiTy  get  on  the  amount  of  risk  it  retained' 

.^^    21.  A  company  took  a  risk  at  l^';,  re-insured  .'.O';  of  it  at  1^' 
-  HHcl  20'.  of  the  remainder  nt   ij';.     What  rale  did   the  company 
receive  on  thf  amount  of  risk  it  carried? 

''^^    "w'^   «o"^onn^  ''""i"^'""''  w„rth$100(JOOO  was  insured  in  companv 
>.>.  1  for  I_o000  at  Ij',';  in  company  Xo.  H  f„r  $40000  at  l',-  iui 
.umpany  Ko.   Ill   for  $100J)00  at  i';.     Fi„d  the  premiums  pai.l'  i„ 
eacn  case.    If  the  block  be  damaged  to  the  extent  of  $100000  what 
.■'.mount  of  loss  will  be  borne  by  each  company?  '' 

23  A  house  is  insured  for  f  „f  its  value,  the  furniture  for  I  of 
U:  value.  The  rate  in  both  cases  is  J ' ; .  The  house  is  worth  5  times 
.as  much  as  the  furniture;  the  total  premium  pai.l  is  $i;{ -20.  Find  the 
value  of  the  house. 
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A. 


\ 


'i\    The  premium  on  ;,  vessel  •■.i,l  ;. 

»?''^--'-i'.  a, ..heca  «:    /      '^n;  '"T  ')  "'"^  *'"•  ^"'-  "" 

"'^'t  "f  the  v.ssel.  :.„.,  each  riK^re.!  «    '':''' •''^' "'^«'' '^ ''''•''■'«• 

-'■  •*  ^essel  was  insured  f,,r  »>nrMMi  ^.3,     • 
for  $2mH)  in  another  at  ?';       Uw?.'*  t'    '"  ""''  ^•"""'•"'V'  -I 
whole  insurance?  ''**'  "^  preniiiun  is  ,,ai,l  „„  the 

What  was  the  man's  total  gain  or  loss''  ""^  *'""  '^"''^  ^^  «'^» 

ca^a^^all.i'';^;;:::;:^.^;;:  't;':  "^^•'"^"^^'"-  --"-'-  '■■ 

m-lhons  and   the  losses  It  mdUons  ^'';,,"^7'""'^  ^-^-ivcd  were  20-^ 
;-;-  P^r  ,1.,     rU.  losses  were  w^fp^lil^r^-  ^-^ 

-"^■.S^2S4L!i^;:^  ^^"^  ^i  Of  the 

ho^ei^£sr::;i:To:'^^^ri"  ""^'^  ^"-  --^  '^-^'^-.s.  mv 

it;  value;  I  pay  ivl  more  ^r  mium  t  r;;.  7  TY'  "^  '' '  ''"  ^  "' 
of  each  house.  *'''"'  ">>'  'bother;  find  the  value 
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What   is  III,. 


»..;!;;  ,:l':;;:;*r;;::  ;:;,';-■;;;;;;  '■'»•;--  «>-  - , 

.'<ti.  A  man  ,,;,ss  ii,  |,n,„M„„s  t|„.  t„i:,I  Mi.n  .,f  «i-i 
'"snrance,  lialf  ..f  «hu  I,  is  ,mi  tl„  -.n  .  '"■''  '""""""  f'"" 

to  take-  out  and  what   v,  1     '  "'"V""^''  ."'-^'""-'e  will  lu-  n-cnirc- 

three  insurance  poli^t  "    '  "itZ  K^^'  ']  '^^l;  ^^'  "^-  '^'^^  - 
rates  of  S.T,.  827-4()  a,..l  <x.;'  .      !        "'"'  *-"*'""  "'  >'"■""'"" 

premium^  *•'"•  '^-■'-■t.vdy.     What  is  his  total  annual 

the  second  f„r  S' ;   .t  V-.;.       '   I"  '"  T';'""V  »"^-  "«'■  '-"«  •?--^---I0. 

fourth  for  GO';  at^ii.^io       n  .T   !'"  f'*' '   ''*  *•"''-"•  ^•'"'  "'«-' 

,,   ai   ._,    .,(1.      ^uiat  .s  the  total  cost  per  year? 

TAXES 

council  ol  the  municipality.  ' 


ARITIIMrCTIi 
Ttu.  val.u-  of  tlH.  ,..,x;,|,|,   ,.r..|H.rty   an.l  i,.n.„u-  is  c-.IU.I 

I"r...n    tl.f    assv^snui.t    a.i.I    tho   a.n.an.t   of  istinuite.I 
expciKhtun.  tlK-  Rate  of  Taxation  is  ol,tai,u.,l 

Tl.us.  if  tlu-  csUmati-.i  expenses  of  a  dtv  for  a  oerlaiu 
year    arc    S.K)1).(M)(..    ,„,1    i,„.    asse,.„u-nt    is    mUHHUHH), 
♦in-  taxes  un  S;]().(MM),()()()  will  l)e  S!(i(M».(MK). 

.-.   the  (axes  on  SI  will  be  S'i'"'''"*"     ,,.^.02 

.-.the  rate  of  taxation  is  2';.   2c.   ..„   the  dollar,   or 
20  mills  on  the  dollar. 

The  rate  of  taxati.,n  is  nsnally  expressed  as  a  nun, 
bcr  of  nnlls  on  the  dollar  of  the  assessment,  or  as  a  rate 
per  cent,  of  the  assessment. 

If  the  rate  of  taxation  is  i:,  mills  ,m  the  dollar,  the 
taxes  wouhl  be  ..,^,.  of  th  assessment,  so  that  the  taxes 
on  pniperty  or  income  assessed  at  .^lOOO  would  be  $ir, 

If  the  as.sessment  is  .S;i(MM)  and  the  rate  is   19  mills 
the  taxes  on  Sl(M)()  =  .q(>, 

.'.    the  taxes  on  S'MM)  =  .•;  | ()  x 3  =  $r,7 ; 

or,  the  taxes  on  S.'JOOO  =  .?;«)()() X  ,i;;„  ' 

=  .'?3(KM)x'()'l«'i  =  .Sr)7. 

Hon  .?35()()  the  taxes  =  .S.-)(), 

/.  on  SHMM)  the  taxes  =  },'J]l<>  of  .S.'jO  =  .'5!IG, 

.'.  the  rate  is  SIG  on  S1(K)0,  or  10  mills  on  the  dollar. 

A  person  does  not  pay  taxes  on  all  of  his  income 
The  part  on  which  he  does  not  pay  is  said  to  be  exempted 
from  taxation.  *^ 

Thus,  if  a  person's  income  is  SISOO  a  y  ar,  of  which 
J1200  IS  exempted,  he  w<.ul,l  pay  ta.xes  on  only  $000. 


^ 

^-^ 


TAM-S 
F.XKRCISi: 


m^ 


-   f   "I   llir  \.iliu'  ))[  Ins  proiiirtv       U'li  it   »  iv   ,i  i 

I.ro,Krtyi.  worth  $.-,(K)().  "  ''"*"  "''"""  ''•'>'  «'""* 

-    yy  ''^"l-->-tv  1^  worth.  a.v..nlin«  ,.,  ,i,,  a.,,,,,,^.  ,.,.,^,      ^ 

..rtaL!;;;;ti!i::;;:;;\i::i:;,;i:;'— '  -  *'^-. "'.- .... .. 

What  tax  v.-,Il be ru.M.I  when  th..  r.tr  is  l.'J  mills o„  th.  .lollar' 

..r  tir  i^TS ;;;.  u.:?i ';:-:!  .='i.r)r^  ^ '"  r 

.p^M„d  the  net,  ant.nn.t  n^vod  h;  ;^  ^_ ''"        ^•"'^" 

A         QJa  town  requires  .?1,m;.H)  .o",„c.K7xpenses  for  th.  year       »' '^ 

^    -  1..M.I  for  coikclion     What  ...ust  l.c  liu.  rate  if  the-  t.x  .1.1  "  " 

P  1.  assessed  at  $1,2()0(XM)'  '-""*''''"  •'•    !'*''ty 


li.  My  salary  is  $15(K);  my  net  income  is  SHS'^.dn  •,ft..r  ,.     ■ 
...come  tax  on  all  over  $400.     What  is  the  rate'  '    ''"'^ 

l.'J-  Mr.  Jones'  annual  income  is  2r,'^l,  of  his  canitnl-  h„  ^         .oo 
taxes,  at  the  rate  of  1^%  on  ,,,„.„,,     wLt  is  his  cait.P  "^  '^^^  '"' 
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y-v  ARITHMETIC 

I   H^My  salary   is   <lMin- 
'■■^taxonanoverSloa'   U^a^  il  tl:!/^   """  '''''  '^''^'^ 

^uyi  ^;r;:  :;:;:::::^^-  -^  •"^">-  r  *^9""o. ..,..,.  was 

taxation   was  •>';.   an       he  «  ,t,     •'''"'^  "'  ''  '"""      '^"^-  ^^'»''  «f 

^  ^'~,  value  or  t,.et;:^;^;:;n:r'""  ^'^'^  *'^'  ^^^-^ 

/    ofT  is  a  .an  whose  incoZ^^'^^'^Z::^'''  ''"'  '"'""  "^"-^^ 
^       the  rate  of  taxation  is  1.  „,i,;  ,.„  the"h,l";"         ""  """"""  '^  *'""«■  '^ 

'  of  ui  ^,:;:::i  tJi;;;;;;;"";^:  r";;^''  -^  ^^'^-•^  ^-  ---«•  vau. 

SISOO?  •   ^"'"""-     ^^•'-'t  ,s  the  tax  on  property  valued  at 

'.^•..^S'i^^  *?^^,;:  'Z^  -  ^  -«■".  the  assessed  valuation 
S'OO.of  which  is  exempted?  "  "'"''"  "'^  ^'^°^^'  '"^"™^'  '^  ^I'^OO, 

•JJ.  I  paid  $24  income  tiv    tdnn     t 
-'•  rate  was  10  mills  on  the  d;i.rV;L::.™:c:;r^  "^"''^^^''^ 

t>;^-tf  ::;t^r  ii::^'- ^;^;;««o^  * v^  — ^^  ^^  ?  or  its  vame. 

—I  fora  year  for  ?  o  i  ',1  k^  "<  ""  ,?,!  '""^'■-  'T'^^"  »-»-  i-^  i"- 
IH-  .night  have  receive.l  $  f  1)  J  '  /  '  //  '^'"'"'  "^"' '"'"'-'  '"^  "-'"ey 
i'^  Smith  really  payi,^  f!M  •; t;:^  ^  ''^'^-     '"'^^^  "•""^">>'  -"' 

l-iri^'stsTO'St'x'X^  ""  '  '"'''''  ""  ^^^^^^"'  -=''"»tion 
$400  „eing  exempted  f roin  tt ^ui,?,, ;""  ''''  ^^'^'"^^  "^-^  -  «13o0. 

.sS^So^-^e^—  ;;Li^  -    1-   wa. 

General  City  Purposes  ,„  ,. 

Public  School  rate ,  !;'  '"'"' 

High  School  rate  "'"''"^ 

Public  Library  rate.    ...'.' ^'^2       ", 

Administration  of  Justice   '.' ^Si       ".. 

Provincial  War  Tav  " 

1-00       •' 


Dl'TIKS    OR    CfSToMS 


ISO 


Find  tl.c  .■.mount  nali/.i.l  I,y  larli  ..f  Hk-  U,u-n<nn^  rates  and  verify 
I'v  InidniK  the  total  taxes. 

'-':{.   I  sold  my  house  for  ?7{)0()  „„  J„,h.  is,,  joi;.     Thr  j-urch  .scr 
xvas  to  R,vc  mc-  a  mort.uaKe  for  SI.MK)  an.l  to  pay  the  halaneo  in  cash 
Ihe  taxes  for  the  current  year  at  22  nulls  „„  an  assess„u„t  ,,f  S.-,1(K) 
had  already  been   paid.     The  house  was  insured   on   IhI.     1-t     I'U,; 
for   hrcc  years,  the  premium  heinj;  $21  ■:.->.     What  cash  pavment'should 
the  i)urchaser  make? 

24.  A  municipality  who.sc  assessment  is  ?22,.-)n(),n00  requires  to 
raise  l,y  taxation  $4:51, :!SS.  If  ciK'ht  per  cent,  of  the  assessment  is 
cxc  apt  from  ta.xation,  and  twelve  per  cent,  of  the  remainder  has  l,y 
aKrcemcnt  a  fixed  rate  of  sixteen  mills  on  the  dollar,  what  rate  of 
taxation  it.  mills  per  dollar  must  be  paid  on  the  balance  to  provide  the 
necessary  funds? 


DUTIES  OR  CUSTOMS 

The  income  of  the  (Government  of  Canada  consists 
chiefly  of  taxes  levied  upon  Roods  brought  into  the  coim- 
try.     This  income  is  called  a  Customs  Revenue  or  Duty. 

The  Government  also  receives  a  large  revenue  from  a 
tax  upon  certain  goods,  chiefly  liquors  and  tobacco,  which 
are  manufactured  in  Canada.  This  is  called  an  Inland 
Revenue  or  Excise  Duty. 

These  taxes  or  duties  are  of  two  kinds,  Specific  and 
Ad  Valorem. 

A  specific  duty  is  assessed  upon  the  number,  weight 
or  measure  of  the  goods,  without  regard  to  value. 

An  ad  valorem  duty  is  calculated  as  a  certain  per 
cent,  of  the  value  of  the  goods  at  the  place  of  purchase, 
that  is,  of  the  Invoice  Value. 

Certain  goods  imported  from  Great  Britain  are  subject 
to  a  Preferential  Tariff,  winch  is  lower  than  the  duty  on 
the  same  goods  when  imported  from  other  countries. 


mo 

ARITIIMIJTIC 

Blankets 901  r-        ..ij;^ 

rM  .  ••••—•20  -'O'  n. 

Flour,  per  bbl 40c.  ,;oc 

^'■""PJates free  5c/' 

I^'-te  glass      ,u ;,  ;^;^; 

r        Prunes,  per  lb ip  2j, '^" 

Salt,  per  lUQ  1|, /^ee  7^0 

Sugar,  per  100  lb. .  .  .    $[.  -,2  si  •  93 

Wallpaper  O'^i*^ '  •i^r/'" 

EXERCISE 

1.  Find  the  duty  nii  each  of  tlm  f„ii 
from  Great  Britain,  (.)  fn,„,  :;„:;  ;;:„;:!;::^'"«  "     "  """"^^^'^  ^'^> 
1.   1200  bii.  of  barley. 

?•  f^nT, '°''''  "^  '"^''*''  *"'«'"'"«  If  t.'ns 

3.  1200  boxes  of  primes,  each  weighing  2.",  11, 

5.  1000  rolls  of  wall  paper  costing  12c.  a  roll, 
o.  200  barrels  of  salt. 

7.  125  pieces  of  plate  glass  worth  Si 2 -40  each 

8.  A  bale  of  blankets  worth  $340-80 

9.  49  tons  of  flour. 


;.  f 


r 


r 


^•^ 


-    v^ 


I>1  TIi:s    »)K    CrSToMS 


I'.tl 


i^Jyl  import  a  iiiaiio  on  wlikli  tluri'  is  a  spicilu-  duty  of  ?.;n  .md 
ail  ad  valorim  duty  of  '_>()  iht  cint.;  I  pay  altoK'itlar  for  tlu-  piano 
$.■>!)()      Wliat  was  the  invoice  price? 

r..  Kind  tlie  duty  paid  on  a  ho-sliead  of  molasses,  invoiced  at 
•1(1  cents  a  gallon,  at  l."i  per  cent,  ad  v  ilnrein. 

7.  What  reduction,  per  Kalloii,  ini,i,'ht  be  made  in  the  price  of  the 
molasses,  in  the  previous  pn.hlem,  if  tlu  re  were  no  duty,  the  dealer 
selling  at  2iV,'  above  total  cost? 

r  S.  Find  the  export  duty  on  a  pine  log  of  uniform  section,  the 
lenetiMieing  ;«)  ft.,  the  diameter  2  ft.  11  in.,  and  the  rate  of  duty 
■**'  '^J'^''  cord. 

f  0.  Find  the  export  duty  on  a  stick  of  timber  20  ft.  long,  W  ft. 
brSmj^iid  2  ft.  thick,  the  rate  of  duty  being  $2  per  1000  feet  board 
measure. 

_  10.  The  duty  paid  on  a  consignment  of  50  pounds  of  mamifac- 
t'lrcd  tobacco  was  SlT-oO;  the  duty  on  such  tobacco  is  :{0  cents  a 
pound  and  12j^',  on  the  value.  I'iiid  the  value  of  the  tobacco  as 
shown  in  the  invoice. 

n.  A  dealer  in  pianos  sells  at  an  advance  of   lO' ;   on  the  cost, 

l.iid  down  in  his  store.  I  pay  him  S.'.O-l  f<.r  a  piano,  on  which  he  paid 
a  specific  duty  of  $80  and  an  ad  valorem  duty  uf  1,')'';.  What  wa= 
the  invoice  price  of  the  piano' 

12.  Giving  the  dealer  the  same  rate  of  profit,  by  how  much  would 
the  price  be  reduced  in  the  preceding  problem  if  there  were  no  duty? 

13.  A  merchant  imported  from  Culia  (U)  hhd.  of  molasses  invoiced 
at  $.■>  per  hhd,  and  1200  boxes  of  cigars,  each  weighing  '  lb.,  at  S.'l.To 
per  box.  If  7'  ('•  was  allowed  for  leakage  on  the  molasses,  find  tlic  total 
duty  at  1.")';,  ad  valorem  on  the  molasses  and  SloO  per  lb.  plus 
ad  valorem  on  the  cigars. 


5% 


14.  If  goods  invoiced  at  $1200  cost  SISOO  when  laid  down  in  the 
warehouse,  the  cartage  and  freight  amounting  to  S7.j,  what  was  the 
rate  of  duty?  \ 

15.  The  duty  on  surgical  instrument  cases  is  '^v\''f\  that  on  the 
'ii1!truments  20' ,  ;  the  duty  paid  on  a  case  of  instruments  invoiced 
at  $30  was  $7-50;  find  the  invoice  price  of  the  instruments  alone. 


Y    —■ 


A 


Qyruv  ,!„ty  „„  ,„(„, ,  . 

f^<K  ,1,.  „*i,„  „,,.„  i  ,:;';'-■.■■■;'"  ••""> M  ,.„„„,. 

'"■""; ' "« » ■ •"•  •'■■•" ..,:  :f  ';„,;:: :',;,;;'"  --">'  -■"y 

^, ;  ""'-'^  duty  p.i„  .„, ,  ,„ .,  ,^.';':;;!:;-;v"'" '"''  -'  -'-em. 

^'"■1  "-^'  >"v,.ice  price  per  <Io..  "'''  """"'^^  "^  ^^"^  imported 

'•- -HSVe:-t;;'4t;t:;r-7---  -s  S..:.  t,.e  specific 
^■'•■c,I  at  20  cents.  *'"   ''-''^   '^^onta.ned   100  yards,  in- 

""  »  <l.»c„  roller,  ,„„,  „,„|™  "' "  f  •!"-;  "•H.-r,     The  *,ly  ,„,i,| 

»^H  o,  e,,e,.  ,,„*  „-„ , ,, ';  ■„.';'n;;;ui:;,!.,S:"'''  - »»»'".' 
"« '".'•;"!:;:::"^';;:;;::;;r-7  •■■- '« ^  ee„.  ,„,  „„„„, 


STOCKS 

When  moncv  h  required"  e- 
--.  .'  n,a,.  be  s„pp„e<,  bv  differ;„t  i^i:>Zt'  """'- 

.      The  money  ,vl,ich  is  nceessirv  ,„ 

-  called  ll.e  Capital  „f  ,„e  c'lpa,"/""'  ""  "«^  '"■"-"^ 

THIS  .api.an,  divided  i,d„Shar.;,..,a„,  or,, 00 eaeh 
Shar:hold:r™"s;r!;r  -^  '"-  -'-  "--  s„are.,  is  . 

-oc.cerH«ea.e^--t:^--tr.:^:r=- 


W^J 


:--:-         i        ., 


•-^/*M» 


Jitts  i«^ 


These  shares  may  usually  be  bought  and  sold. 

If  the  business  of  the  company  is  prosperous,  a  share 
may  sell  for  more  than  its  Face  or  Par  value,  which  is  SIOO. 

The  stock  is  then  said  to  be  at  a  Premium. 

Thus,  if  a  share  sells  for  SI  15  it  is  said  to  be  at  $15 
premium  or  15%  above  par.  If  it  sells  for  S90  it  is  said  to 
be  at  $10  discount  or  10%  below  par. 

The  shares  are  generally  bought  and  sold  through 
agents  called  Stock  Brokers. 

The  broker  charges  a  certain  sum  per  share  for  buying 
or  selling,  and  as  the  shares  of  most  of  the  large  stock 
companies  have  a  par  value  of  $100  the  customary  way  of 
quoting  the  broker's  charge  is  by  a  per  cent. 

The  charge  made  by  the  broker  is  called  Brokerage. 

Thus,  if  the  brokerage  is  \%,  the  charge  for  buying  or 
selling  one  share'would  be  %\. 

13 
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•••  ^'^^^J'sliare  would  cost  me  SKio. 

-  20  s,u.es  would  cost  ,„e«10..X20  or  S,302.50 

^'- brokerage  would  be  S.X2()  or  82-00 
It  I  own  20  shares  of  c  P  R    ..     , 
broker  to  sell  them  ^"'^'^  ^"^'  ^  instruct  a 

the  net  selling  price  of  each  share  would  be  .I(U. 
••  20  shares  would  sell  for  SWur  v"n       J" 
n-u     r  „  ■•  ^20  or  $3297.50 

The  following  shows  the  form  of       ,      , 
for  buving  stocks,  the  brokerage  being  1%''''  '''"""' 

^'o.  803 

^Oro?jto,  28th  Me.r.,    1917 
^OP.    S.   Carlaw,  Esq., 

Toronto 

f^'havethis  day  bought  for  you 

fe  213         1704.00 

126 94: 00 
Mar.  30th,  1917         ^^°^erage,  3^3^^ 

Rcc'd  pavmcut  ^2697,25 

Johmon  ^Jordan 

The  net  profits  of  a  v 

among    the    stockholders    rTarln'''"''-  ''"'  ^'^tributed 
Dividends.  '^''^^^    P^nod^,    are    called 


STOCKS  105 

If  a  dividend  <.f  (}'•;  is  dulaud  it  means  that  each 
owner  of  one  share  will  receive  in  casli  (i'  ;  of  the  par  vahie 
of  that  share,  which  is  SO  on  each  slO(»  sluire. 

Thus,  if  I  own  10  shares  of  a  stock  wliich  pavs  a  1' ,' 
dividend.  I  shall  receive  from  the  company  a  checine  for 
$40  each  year  if  the  dividend  is  paid  annuallv,  820  eacii 
half-year  if  paid  half-yearly,  or  SIO  every  three  moijths  if 
paid  quarterly. 

The  prices  of  certain  Canadian  stocks,  as  reported  in 
the  newspapers  of  December  .'JOth,  lOKi,  were  as  follows: 

Canadian  Pacific  Railway ] (•,-,,« 

Toronto  .Street  Railway js" 

'^  Maple  Leaf  Milling  Co 103 

,      .     Steel  Company  of  Canada,  Common.       (mJ 
.    Steel  Company  of  Canada,  Preferred  .      100 
'  -       '^'^  Bank  of  Hamilton jOO 

-      Bank  of  Montreal 222' 

Royal  Bank  of  Canada 21 1 

National  Trust  Co 210 

Dominion  of  Canada  War  Loan  (H)2o)       9!Si 

EXERCISK 

1.  Find  the  cost  of  10  shares  of  each  of  the  above  named  stocks 
at  the  price  stated. 

2.  Find  the  co.st  of  20  shares  of  National  Trust  Co.  at  the  price 
quoted,  if  t)ought  through  a  broker  who  charges  -J  ' ; . 

'  3.  Find  the  net  .selling  price  of  2.-,  shares  of  Royal  Bank  stock 
at  the  price  quoted,  the  brokerage  being  j<~J^. 

4.  Bank  of  Hamilton  stock  pays  a  dividend  of  ;{' ;  every  three 
^onlhs.  It  I  own  12  shares  what  quarterly  dividend  would  I  receive' 
How  much  would  I  receive  in  2  years? 

5.  If  I  buy  10  shares  of  C.P.R.  stock  at  ll^  and  .sell  at  180 
now  much  do  I  gain? 


vmoj 


ARITHMETIC 


.Cf 


<5-   In  qmsti..,,  r,.  if  1  ,.,„|,|„^  ^^  ,    ,  , 

">«  anu  the  sa...  f..  .„„,.,,  ,L, .:;;;;  t,;.,;;;7  ;:;;;7^ '' ' '"  ''"^- 
at  the  price.;:;;.;;;  ■"  """""■ "" '  "-^^  --v  !--.<„«  ,„„„,,;;; ;, 

i^  the  \.r,!:ZuT: ::: :::: ;;;  -t  "\  'r  r^^^  "--'•  -- 

«""ch  cash  will  remain  i„  e!;ch"-al>  '  ''""'""''  ^'""  ""- 

^ei.::',::;:,  i^  mrtc^  ^  >  ^*"^'  '••  '-^-^  *'^>".  the  ..c. 

!•">•  What  rate  per  cent    do  I  ronm,. 

'  -^  "^  \  \^;jN«)  ^Vhat  is  the  price  of  a  7^'  ^tr,.a-     .  •  u 

^Vvcsted?  e  ot  a  .  ,„  stock  which  nays  5^-  on  the  money 

19.  What  is  the  nrice  nf  n  r.ir'    .     , 
invested,  brokerage  IT  '   '  '''"'^'  "'^"'^'^  ^^^^  4-  on  the  money 

S^i'-"""  '''""  "^f  "-  ^^-"^  a-  -Id  at  10|T  3nd  ,. 
imesfcd  HI  an  8'p  stock  at  fM7    ^    ,      '       .    ""«  and  the  proceeds 

kerageeachwayl  ^  ''  ^""^  ^^'^  alteration  in  income,  brc^ 


^^\ 


sl 


tiii  f  ^^' 


i 


■v^w 


D 


■// 
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l\  ni.-in  dc-crcascs  his  income  SISO  by  sclliii«  out  of.'}','  stock 
(17  ana  iiivesiiiiK  in   I';,  at  par.     What  amount  of  l','   stock  docs 
lie  l)nv? 

•■-'  ■    "V 

22.  A  man  sells  out  of  :i'^;,  stock  at  (wi  an?^ invests  in  l','  stock 
at  '.Ml ;  his  income  is  decreased  l.v  $1S().  What  a"^ouiit  of  .!' ,'  stock 
diH's  he  sell,  hrokeraKe  i  ? 

^'        2.i.   I  bought  $4S0()  stock  at  7').     At  what  price  pV  share  must 
•/      I  sillit  f">;ain  $1."){)? 

y  21.  A  man  receives  a  half  yeafly  dividend  of  4'',  on  the  amount 
of  his  stock,  and  invests  it  in  the  same  stock  at  120  His  next  half 
yearly  dividend  is  Sl'.Hl.     What  is  the  anioinit  of  the  first  dividend? 

.'  \^  What  must  lu'  the  price  of  consols  in  order  that  after  deduct- 

/  iiiK  an  income  tax  of  2','  an  investor  may  make  :i\'  ',   on  his  money, 

tin-  consols  paying  '.V  ',  ? 

21"..  The  expense  of  coiistructinfr  a  railroad  was  $4,000,000,  of 
which  40';,  was  borrowed  on  mortKa^c  at  C.';,  and  the  remainder  is 
held  in  shares.  What  must  be  the  average  weekly  receipts  to  pay 
the  shareholders  't',,  the  workiuR  expenses  beinj;  C.'i';  of  the  jrross 
receii)ts? 


i 


■^ 


^'  \|£p  The  yearly  Rain  of  a  company  whose  capital  stock  is  one  million 
dollars,  is  ,S.J.JOOO.  What  rate  of  dividend  can  be  declared  to  ordinary 
shareholders,  after  paying  S' ,'  on  the  preference  stock,  which  is  one- 
half  of  the  whole  amount? 

2.S.  Which  is  the  more  profitable  investment,  (S^l  stock  at  12,S, 
or  r)*";  stock  at  90,  brokerage  J? 

29.  The  whole  stock  of  a  company  i.s  $1,000,000,  the  net  gain  is 
sufTicicnt  to  pay  ()',',  on  the  whole  amount.  The  company  pays  ,'$% 
to  ordinary  shareholders,  the  b.dance  fiiviiiK  S' ;  on  the  preference 
stock.     What  is  the  amount  of  the  preference  stock? 

30.  A  company  with  a  capital  of  $200000  paid  S'',',  dividend  to 
it.s  sharcliuklers.  Afterwards  new  stock  was  issued,  and  with  the 
same  amount  of  gain,  the  company  paid  only  o'Jc.  What  was  the 
amount  of  the  new  stock  issued? 


i 


IDS 


(    '■ 


ARITHMETIC 


j}~^^   '-old  some  stmL-   ■.»   ..     r 

"■ ■■-  "•" <■;,'.:„;!;:;:;;:,;::,;:"■ ' '■■  >-4^:  .,„ 

""«"  .r:;'','""""' '" " ''■■«'■»•  - <■  .1.  „H„  „,  „„.„ 

_     •*»•  A  man  invists  «40()()0  i„  .-,'.''   ,tn.i      .   -  3 

'4-  orolvtruKi'    11  (.,,.1,  ,.        1  '  '  "•"'''W  in 

'■ " "-"-'""^-^cj;;:^:;';:^:;:,^"^« ■ 

•••»•  A  i>erson  owns  Sl.joon  Inni-  o.     1 

*"  ">■  ""'^ """  "•' •'■  - »«;;  ."».n:';',,,'';;;:™;:;''--- "- 

•■!<■'•  What  sum  invcf.  d  i„  .,  r.,  ■  ^,     , 
conu.  of  »,77.,  after  pay,,,   '"„  i',  ,'   ''"'^  ''  '^'^  ^^i"  Veld  a  net  in- 
""  ^'!1  over  $400?  *"     "  "'"""^-  ^^^  "f  '•'■'  niills  ,.n  the  dollar 

•>'•  How  much  stock    it  i«)r-    ,• 
-'^--nt.tomake\:eJ:rU:r;^;,---^^^^ 

:'-ltT:ndiiri:rf;.r"""^ "'-- '-  ^'  -^  --^  at  nl. 

.  "is  income  from  the  tv""    J    ;:,':  ^'  '''   ^"^^  ^'t  0«J.  ,,oke,^ 
'■'v-t  in  each  kind  of  st.Kk?  ''  "^"  *•*""•    "'^^  "'"^1'  'Jid  he 

•'50.  If  12  shares  of  a  4f"  ct,»/.t. 


Qo)  Henry  Smith  invested  SOcnn  ■ 
fme  he  sold  his  4-,  stociat  J^^         !"  "  "^  '   ^^'"'^'  ^'  '^l     After  a 

fi"'i  n.e  change  in  his  anuui    i,":^;;,'"  """  "'  ^'"^  "--  transaction 
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SIMPI.K  INTER EST-Sir-.-v. • , 

Interest  is  tlu'  sum  .,f  iii,,mv  cliarKcd  for  the  use  of 
money. 

It  is  usually  a  certain  per  eent.  per  aiuuim  of  the  s-im 
loaned. 

The  sum  loaned  is  calledS^hc  Principal. 

The  wluilc  Slim  due  at  the  end  of  the  time,  that  is  the 
sum  of  the  principal  and  interest,  is  called  the  Amount. 

Thus,  if  I  l,,an  812.j()  for  2\  years  at  4'  ;,- 
the  interest  for  each  year  is  ^  J„  of  S 1 2r)()  =  .SoO, 
^     .-.  the  interest  for  2J  years  =  .Sr)()X2i      =.S12r), 
'.'.  the  amount  =  .S12r)()  +  .Sl2.')  =§137.'). 

Find  the  interest  on  SoOO  from  Jan.  .^)th,  l«»l(i.  to  Mar. 
13th,  1<)H),  at  ()';   per  annum. 

The  number  of  flays  from  Jan.  .'jth,  1«)1(),  to  Mar  13th 
1910,  is  (20  +  29+ 13j  or  OS. 

The  interest  on  $m)  for  1  year  =  0' ;  of  §.-,()()  „r  m), 
.:  the  interest  for  (iS  davs 

=  :iVb  of  •S3()  =  .Sr) •.')!)  (to  the  nearest  cent). 

In  finding  the  interest  for  tlie  number  of  davs  between 
two  given  dates  in  any  year,  tlie  whole  vear' should  be 
considered  as  3()o  davs. 


EXERCISE 


(u)  si'.'on 

(b)    S17.")0 

i'lv  imiTfsi  on: 

for  o  years 
for  ■_*.'  yiars 
for  2;'  yi:irs 

yy^ 

at  4%  per  annum, 
at  :i'  I  per  annum, 
at  (')'  'c  per  annum. 


20() 


t    r 


(<i)    1 1827  00 
'(f)    lOLT.-lO 
<0     1 1 000 

(a)  ti2t\:i-Ho 


ARITHMETIC 


for  2  yi-ars  an<l  4  tno        n»  r.r-  . 

,      .  ^  '""        -^i  '•'^r  per  annum. 

I<.r  I  years  and  f.  nio         ,♦  4' ■  . 

f,.,  .,  *"  ^  '  I'lr  annum. 

lor  J  years  and  tj.-,  days  at  T  '  -..., 

'or  .{  years  and  7;{  days  ,»  iri'  •  „  , 

f     ,,  -     '"  '"  '  Pir  annum. 


**  .11  .1  ,  |„,r  aninim. 
-    I  loan  1100  for  one  ve  ir  -.t  c.r  •       .. 
to  me  at  the  end  of  the  year'     '  '  '  """  ^''""'''  '•^'  ^turned 

annul''"'  """  '""""'"  "^  »'2««  '-ned  for  three  years  at  •,';,  ,„r 

•    I'irid    the   interest   on   SI  inn   i  i 

n.urne,INov.  14th.  l«,.i  T    s        1    '""        ""   ''^'^'   '^''    ''•"''•  •■""1 
'.  ai  >   ,   per  annum. 

"•   I  IJouKht  a  farm  for  «'".-vwi  >    i 
"    •'  <  :  find  the  amount  :;  ?Cy"J;;t'"     '"  "  '""""'^'  ^'^'^  '"^-«^ 

•?l00'for  l'ye"r'rt'tLTaie?ate"''  '  '"''  ''  ^'^  '''"^  '''^  '"*--'  on 
^-  The  interest  on  t«in  f      < 

•'-  '"terest  on  mo  for  2  ye. rs  at    he^sT  '"'  '""'  "^^^  =^  *''-^''  fin^ 
-  yi-ars  at  the  same  rate. 

1,;  ylsl'tW'  ""  ""■  ""  ""■  ■  »•'■"  '>"  in>e„«  „„  „„o  for 
'lllin.l'yl,'!"'  ""'  ''"  ""'    ■*'  "••"""  »■'»"  WOO  amount,  ,„ 

«...".'»;:'  rrat™"  "•"■^ '™  ^'- » •<■  j»..  ».h:  «„.  .h. 

!•*    In  how  many  years  will  sr-.,,,, 

J.  y  ars  will  5,^0,)  amount  to  $600  at  4%? 

15.  In  what  time  will  tioAo 

rae  wui  JUOO  amount  to  $1340  at  39^? 


'  irfBaM^MlHlMflvt. 


_^imwr''^^^^m'''^'^'f'-'^y''M' 
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Iti.   In  what  timi'  will  $liu)  amount  to  S-.»(MI  at  C' ,  '     What  woiihl 
be  the  amount  of  ».-.7(IH!)  in  thi-  sanu'  linu' 

17.   In  what  tinu-  will  «:{<I7-  I'l  .l.Mil.lr  its.jf  at  4' ; ' 

!H.  In  what  fimt-  will  any  sum  of  moiuy  ilonM.-  iisilf  at  :r; ' 

19.  At  4';   for  :(  years,  the  intcnst  i.  what   fraction  of  the  sum 
loaned.' 

20.  At  r,';,  for  4  years,  the  interest  is  wliat  i     .tion  of  the  prin- 
cipal' 

21.  Caknlate  what  fraction  the  interest  is  of  the  principal  in  the 
following: 


(a)  At  7  J  'I.  for  4  years. 

tb)  AtliJ';,  for2  years, 

(f)  At  .-Jj',,  fort;  years. 

(d)  At  T)' ;  for  20  years. 


(e)  At  8%  for  (1  months. 

(/)  At  0';  for  4  months 

(g)  At  lO'X  for  2!I2  days. 

(/()  At  9j';,  for  .-{0  days 


22.  In  one  year  the  interest  is  ,'...  of  the  snm  loaned;  in  how  many 
years  will  the  interest  equal  the  sum  loaned? 

23.  At  5%  per  annum,  in  how  many  years  will  the  interest  equal 
the  sum  loaned? 

24.  In  what  time  will  a  sum  of  money  double  itself  at  (il'^'  At 
&|%?     At2%?  *'^' 

25.  In  what  time  will  a  sum  of  money  treble  itself  at  4*^'  \t 
6%?     At7^^o? 

2G.  The  rent  of  a  house,  at  $20  a  month,  pays  the  taxes  at  1^^ 
on  the  value  of  the  house,  and  C'C,'  on  the  money  invested;  v  hat  is 
the  value  of  the  house' 

27.  What  monthly  rent  will  pay  the  taxes  at  K;^  of  value,  and 
8%  on  the  money  invested  in  a  house,  for  which  $S(K)0  was  paid? 

2.S.  What  is  the  rate  per  cent,  per  annum  when  the  interest  a 
$511000  for  5  days  is  $280? 


/; 
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:    i 


1  r 


rli 

I 


I   iif 


li:  If 


/;> 


-!>•  The  interest  on  S-JOO  for  1   vt-ir  -,f 

"Ul.  the  interest  on  «a()Of„r  the  s-inictinu.    ,   /'  ?,        '  '■^*^'   '"«'■»'"''• 
to  S-'S;  n„d  the  rates.  """  '"  ''""'''■  ^'^t  rate,  .n.„„nts 

.» .  ]^^-  '^^^^  interest  on  $:i()()  f„r  •>  v..ir«  -  f 

^v.th  the  interest  „n  $(!()(,  f„r  ;{  :,':,''     ",  r""'"'"  '"*''•  ^''S'-th^r 
<""1  the  rates.  ^''"^  '"  ''""''''^'  that  rate,  is  $]()-,; 

;;i.iuhJhuJ::!?::;^*];;^;|;«^^^^^       at  a  eertain  rate,  together 
tlie  rates.  ^  *   '"^^  ''^  -i  "•  that  rate,  is  $2r,'2ry,  find 

•^2.  Find  the  amount  of  $100  in  .;  months  at  4%. 

•-^-i.  What  snm  amounts  to  $r,40.7r>  i„  ,  months  at  4%? 

••!•!•  I'in.l  the  sum  which  in  si.x  months    -„   -r- 

'nontlis,  at  .,'',.  amounts  to  SS'^O 

a™.r;;;S'  "^""^'"'  ^"='  '-"^  —  ^^;  Win,  i,.  ,  ,,„„,_ 
■■!'>    What  sum  deposited  at  .5^;  vMll   i„  .>,n  . 

•is.  S^.W  amounts  to  S'';-,  ,•„   .,        ,   . 
■-"""•■"t  to  $27o  in  one-half  Jf  th.  time '      '""    """'•     ^"'"*   ^""^    "'"" 

■  •SO    A  person  borrowed  nionev  f,ir   i 
'•«t  ».W,M..     „o..  „„,„  :„,  „;,;„,„.f,;."-  '■""  ■•'  ll..-  .in,c  he  paid      . 


-^^ 
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>^42.  If  I  borrow  $1200  for  :{  years  at  W, ,  with  the  understanding 
that  the  interest  due  at  the  end  of  eaeh  year  shall  form  part  of  the 
principal  for  the  next  year,  how  much  shall  I  have  to  pay  at  the  end 
of  the  li  years? 

43.  A  man  enRa^ed  in  business  was  making  Ifj^X  each  year  on 
his  capital  of  S1.")000;  he  gave  up  his  business  at  a  sacrifice  <rf  lO^^, 
of  his  cai)ital,  and  loaned  his  money  at  hSc.what  amount  of  income 
did  he  lose  yearly? 


\ 


W.  What  will  be  my  gain  0  months  hence  if  I  buy  goods  for  $2000 
at  II  months'  credit,  and  sell  them  immediately  for  $2S00  cash,  if  I 
can  loan  my  money  at  ti'^t  per  annum? 


4").  The  interest 


on 


_j  •»  ^""1  of  money  amounts  to   \  of  the  sum 

Ml  ~,.i    years;   find  the   rate  per  cent. 


4t).  The  interest  on  $5000  in  a  certain  time  amounts  to  §  the  in- 
terest on  $100000  for  1  month  at  0' ,' ;  find  the  time. 

47.  In  what  time  will  $1   :?:■!»  amount  to  SI  •(■,(;?,  :  c  o^,  per  annum? 

4S.  A  dealer  bought  S2000  worth  of  tlour  on  (5  months'  credit 
ami   sold  it  immediately  at    12.!';    advance.       If  from   the   proceeds 
he  deposited  in  the  bank  sufficient  money  to  amount  to  the  $2000 
at  the  end  of  the  six  months,  rate  5%,  what  sum  had  he  left? 

49.  "To  find  the  interest  on  a  sum  of  money  at  OC^,  multiply  the 
sum  by  one-half  of  the  number  of  months,  and  reiiK.ve  the  decimal 
point  two  places  to  the  left."     Explain  tlie  rule. 


/ 


/ 


y 
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'^~^  ARITHMETIC 

BANK  DISCOUNT 

.^^  ^-^-^^.^ , — ____  «.<^^/ 

„  Jhe  above  i,  caHod  a  Promis..,,  No.e,  „r  briefly  a 
The  Face  uf  the  note  is  «r,00. 

whieh  it  may  be  paid  ""'  ""  "'I'"™'  hy  law  in 

It  is  said  to  be  le^illv   i 

'-at  date  John  JolT   font ree-"- roo  1"'"  """  "" 
Smith.  "   receive  SoOO  from   Henry 

If  John  Jones  wishes  to  rcali7e  nn  f» 

^-sa.o„;u,,.oth.he.a.So::tt^i::e'::f:;::,r 
-t^i"^^v:rSlr;:::,^''^----l.ea; 

•nterest  on  §500  for  the  ach.  ?  ^"Huivalent  to  the 

July  20th   and    Oct.  4th    .t  f  ."r""  "^  '^"^''^  '^^'t^^een 
accustomed  to  charge.  ^^h^tever  rate  the  bank  is 

Rat^Vj;^;^^;^^;;:;:^^;;  by  the  bank  is  caned  the 

it  is  understood  that  the  rate     T;<-'''  "  ''''"'  '"  '"  '^  - 

li  o  (,  per  annum. 
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Tluis,  if  the  rate  is  (i' , ,  the  interest  on  SoOO  for  76 
fJ^^y^lll+^il+^iO+J)  at  0',;  will  be  .SoOOX.^oXnV,  or 
§0-25  (to  the  nearest  ee:il). 

John  Jones  will  therefore  receive  SoOU-.SG-25  or 
S4!»3-75. 

This  sum  is  called  the  proceeds  of  the  note. 

TIk  so -25  is  called  the  Bank  Discount. 

The  preceding  note  does  not  bear  interest,  that  is  Henry- 
Smith  will  be  re(iuired  to  pay  only  $500  when  the  note  is 
due. 


/r  /Ar  f/y^f/.^         ^^er-^ 


^Aay, 


Since  interest  is  payable  on  this  note  at  5%  per  annum, 
the  value  of  the  note  at  maturity  will  be  $500,  together 
with  the  interest  on  SoOO  from  June  1st  to  Oct.  4th  at  5% 
per  annum. 

The  interest  on  $500  for  125  days  at  5%  =  $8-56, 
.•.  the  value  of  the  note  at  maturity        =$508-56, 
.-.  the  discount  =  $50S  •  5G  X  ,  ,1  ,t  X  ^i^      =  $6  •  35, 
.-.  the  proceeds  =  $508  •  56  -  $6  •  35  =  $502  -21. 

The  person  who  promises  to  pay  a  note  is  called  the 

maker.     The  person  to  whom  the  money  is  to  be  paid  is 

called  the  payee. 

The  day  on  which  a  note  is  legally  due  is  called  the 
day  of  maturity. 
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In  Canada  on  all  nott's   fv.-o^f    i 
days  of  grace  are  allowed    '  uZ^ZT'  "'"'  ""  ^"^^^ 
the  actual  number  of  davs  „„  '    ,  ''f "''  '"  ^'^^>-'^' 

calendar  ,nonths  are  m  ant     k  ,     "  "T"'''  ''"  '"  '"""^'-' 
days  each.  '  ""'  "''''^y  ''^"""ds  of  thirty 

1'lius,  a  note  dated   Tiilv  inn,  .  , 

after  date.   i.  r,„„,„J>JtJT<:^t:,""'\T'""' 

four  months,  it  is  n,„„i„„„,  „„,  „„  t,,,;-'^;'^  f  f '*  ■" 
"""  "-"="-  "«=  "ay  of  ntaturity  wouW  bel':;  «'""'' 

front  one  person  l^l^Z,  ""•"  "'  "  "'">'  ^e  <ransferred 

Notes,  cheques  and  drafts  arc  endorsed  for  II, 
of  negotiating   them,   or   for   tl,,.    "'"''""'^'''e  Purpose 
security.    EndorsiM  is "•  '^  ^""^   "'  a<lditinnal 

An  eniorsemenrZft     e  ^'X'  ^.tTr  7'°^"  '"'^^■ 
an^cndorsement  of  the  ».o,e  tlL"  aVd't^'t  ^e T^f^' 

no/pa^t":::  ".."^^^d-or  E„r  "-'--■:'"  - 

w..ere  the  natne  on,,-  is  wriurn  acfo^     heTLt  Z  .'h"""  '' 
It  makes  ,t  negotiable  bv  the  bearer      A  «„„  •«  "°'=- 

oTo-r'd^r  •"'  r  «r-""™'"  ""-"  ^  '  ''~.r:::• 
it  WorJanyther'^IL-:  "1:;^"-'^  -'-'■"■  "-"o^' 

furtte::4tia"„':r;;;:T„:  ■:;-;•!-'■.  .'--^its  .he 

-  <■".  -UU  .t  as  thereby  dired"::'-^:.?:;;-:::- 
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only,"  <.r  -'Pay  Hank  ni  IhunilKm,  „r  ..rdiT,  f„r  (k-p„sit  to 
cmlit  ,.f  J„l,„  joucs,"  „r  "  Pay  Hank  of  Ilaniilum  for  col- 
lection on  account  of  John  Jones." 

The  endorser  in  efTect  guarantees  to  all  subsequent 
holders:  (1)  that  the  instrument  itself  is  Kenuine  (•>) 
that  he  -IS  a  good  title,  (3)  that  he  and  all  previous 
parties  to  it  are  competent  to  contract,  (4;  that  the 
maker  will  pay  it  at  maturity,  (r,)  that  in  case  the  maker 
lails  to  meet  it  he  will  pay  it  himself. 

If  the  note  is  properly  presented  and  not  paid  bv  the 
maker  at  maturity,  the  endorser  is  entitled  to  have  notice 
of  the  fact  mailed  to  his  given  address  if  he  is  to  remain 
liable.      I  his  IS  usually  done  by  a  notary  in  protesting  it. 

A  note  docs  not  bear  interest  unless  it  is  ext)ressly 
stated  in  the  note.  If  it  bears  interest,  the  three  davs  of 
grace  should  be  added  in  computing  this  interest. 

If  a  note  is  not  paid  at  maturitv,  interest  can  be  col- 
lected from  maturity  to  the  date  of  pavment,  but  only  at 
the  legal  rate,  which  is  at  present  five  per  cent,  per  annum. 

If  a  note  bears  interest,  this  interest  at  the  rate  specified 
can  be  collected  until  maturity,  after  which  interest  -^t 
the  legal  rate  of  five  per  cent,  is  allowed,  unless  the  rate 
of  interest  is  stated,  in  elTcct,  as  follows:  "With  interest 
at  seven  per  cent,  per  annum  until  maturitv  and  thereafter 
at  the  same  rate  until  paid." 

Extract  from  Canadian  Law.-  Whenever  anv  in- 
terest IS  by  the  terms  o,  any  contract,  whether  under  seal 
or  not.  made  payable  at  a  rate  per  <lav,  week,  month  or 
lor  any  period  less  than  a  year,  no  interest  exceeding  the 
rate   of  five   per  cent,    per   annum  shall   be   recoverable 


208 


ARITHMETIC 


\l 


/ 


j,„t  .-.  "'^^^-l  t"  winch  such  cHhcr  rate  is  ecjuiva- 

Thus,  on  a  note  drawn  with  interest     .f 
per  month,  only  nve  per  cent     ,    '  ^^   ""«-•  Percent. 

V  ptr  cent,  j.er  annum  could  he  collected 

EXERCISE 

notes:  "  ^  ^         '"'"''"'"  '''^  ^^c  proceeds  of  the  following 

1.  SIOOO  ,"„"„.  „ 

c-  .  Hamilton.   March  1st    ^(\\■7 

-'»:r  ;,,:'s„„t:;jr-  •»  >-  ".h.„  „,.,„':'■;:„, 

ceived.  ^»>o"sand  j,,,,   Dollars,  at  my  onkc  here.     Value  re- 

Discounted  June  4th,  1917,  at  r,-.  ^"'"^  ^*'""- 

Three  month,  after  dite  T   ,         •   '^^'*'''^^'-'='  -'°"-  '"^'  l^l^. 
order,  the  sum  of  One  Thou  and  ^^U     '^  T  '"  ^^"^  ^'"«''t-  - 
at  Standard  Bank  here/'T^ ^^  r^^^'  ^^1^^  °""^'^' 

Discounted  Feb.  1st,  1917,  at  ^c^'  ''  '^'"''"''• 

3.  $.5040  ,Vrt.  „ 

rW  Dollars.     X'alue  reeved  "'  ^"  """^--^^  ^^^  ^-^y 

Discounted  July  2nd.  1910.  at  8-^.  ^^'''''  ^^'"•'"'''- 

vjRiMSBY,  Ont     Af   /^/     igir 

the  ^:ir:^'iz^i '"  H^r  "^^  ^'"'^^  «-'^- '-  -^i^r. 

Value   received  ^'""  """^^^^  ^"^  Sixty-nine  /V'o  Dollars. 

Discounted  Dec.  24th.  at  6%.  ^^'''''   ^'"'"- 


rr^..  :^4^ivi^ssl^ 


Ml 


II 
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IlARRISTdN,   .l^r;/  />/,    \<M{j, 

Four  months  afUr  date  I  promise  to  pay  Thcmris  Wright,  or  order, 
the  sum    .f  Two  Hundred  and  Seventy-five  /H;,  Dollars.     Value  re^ 

'=«^'^'"'-  Thomas  Jones. 

Discounted  June  4th,  1916,  at  8';. 

f).  $4000x!TiT.  Toronto,  .\W.  2!iiIi,  lOlf). 

Three  months  after  date  I  promise  to  pay  GeorKe  Holmes,  or  order, 
the  sum  of  Four  Thousand  j'lj'n  Dillirs  at  Bank  of  Commerce  here! 
Value   received.  Samukl    Smith. 

Discounted  Dec.  1st,  191G,  at  8%. 

7.  $1234xV?7-  New  York,  May  nth,  1017. 

Six  months  after  date  I  promise  to  pay  Henry  Yorker,  or  order, 

the  sum  of  One  Thousand  Two  Hundred  and  Thirty  four  ton  Dollars! 
at  First  National  Bank  here.     Aalue  received. 

George  Gould. 
Discounted  June  4th,  1917.  at  G%. 

8.  $2356x^7.  London,   Feb.  14th,  1917. 
Sixty  days  after  date  I  promise  to  i)ay  to  the  order  of  Frank  Smith. 

Two  Thousand  Three  Hundred  and  Fifty-six  r'j^'jj  Dollars,  at  Imperial 
Bank  here.     Value  received.  G.  Brown. 

Discounted  immediately  at  C>%.  * 

9.  $400t?7n.  Kingston,  Jan.  2Dth,  1917. 
Thirty  days  after  date  I  promise  to  pay  William  James,  or  order, 

the  sum  of  Four  Hundred  i'i\i  Dollars,  at  Bank  of  Toronto  here.     Value 
received. 


Discounted  immediately  at  8' 


Henry  Scott. 


10.  $576xVj7.  Whitby,  Feb.  Srr},  1916. 
Four  months  after  date  we  promise  to  pay  to  the  order  of  Charles 

Beemer  the  sum  of  Five  Hundred  and  Seventy-six  xVfT  Dollars,  at 
our  office  here.     Value  received.  A.  V/ilmot  &  Co. 

Discounted  Mar.  1st,  191G,  at  8%. 

11.  »480x1fi5-  Pari;^  F^b.  (!th,  1915. 
Three  months  after  date  I  promise  to  pay  Samuel  Cole,  or  order. 

the  sum  of  Four  Hundred  and  Eighty  Dollars,  at  the  Standard  Bank 
here,  with  interest  at  5%.     X'alue  received.  Thomas  Johnson. 

Discounted  Feb.  18th,  1915,  at  6%. 

1*  -^ 
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■     «i^ty  ,h.vs  afur  .1..      r  '''    •"'"■    '"'•    "'»« 

-ith  interest  at  .',.     ^•j.l:::     *^^  ""^'^^'  "\^'-  '"-Hna.  Hank  here. 
Discounted  inunediately  at  8'-  -^'-••^■^■•^•-^'^K  MeCt;A,o. 

Ninety  days  after  d„..  r  •  "  """''  •'"''''  -'"''    l'>'" 

;hes„„  of  r„ J  iC:^:  .-;:;;:;;:;  irn  '"-"^'^  ^■""-  -  ->-.  ■ 

treni  here,  with  interest  at  7'  '       V  .  T'  ''  "'^'  "^'"'^  "^  "^I"-- 

Discounted  Sept.  1st,  at  .S'i.  "  ""'"''        '"^"•*"'^-  ^'^'•'■- 

1^-  When  .nust  notes  dated  and  drawn  as  follows  be  paid: 
(")    J-    .-'iOth,  at  1  month? 

(*)  Jan.  20th,  at  1  month? 

(0  Jan.  28th,  lOir,  at  1  month? 

(rf)  Dec.  :nst,  at  4  month.  ' 

(>■)  Xov.  2<Jth,  at  ••}  months.^ 

of  tl^f^rri::;  ^  "-"  ^^^  ^^  ^--  -  «'^^.   is  what  fraction 
1'.  A  hank  discountc  -i  oo   i 

.hcdi„„„„us.„h..racc.;L";:';T,::,L°'  "'-■ "'""  ■"""  "»"»" 

-I.  Wh;it  mi'sf   he  tile  fi  I 

naonths.  and  chscountcd  immJciialdvVs''  T  "f  -^"'"  '^^  ^'^  ^ 

'K-i.v  at  6  ,,  to  produce  $870? 
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'     '.'l,'.   What  must  he  the  f:iii>  \mIir'  of  a  ikiIc  m  idc  May   .'"itli   al    » 
months,  and  diMouiitid  June  .'ird  at  li',  ,  ti>  iinxliuc  S:;.".7  (is.^ 

S.i.  A  iioti-  for  $7'M)  \\A>  disiDiinti'd  I")  d  ivs  hifotv  it  matiiritl 
and  produced  $7L' 1   tiO.      WIuil  was  tin-  rate  of  disc-oiiiit? 

•-'4.  A  man  rtciivid  from  a  hank  S'.lito  f.,r  a  note  of  $l()(M»,  7:;  days 
luforu  it  was  dias  what  was  the  rate-  of  (hscotmt?  ' 

1.'.").  The  discount  on  a  note  for  SlSi',"),  wliiili  niatiiris  on  Ani;.  1st,      i'- 
and  was  discounted  on  June  Uh.  was  .?•_'()•.;();  find  tlie  rate  of  discount. 

•Jf).  The  discount  on  a  note  of  .SI  Kid,  discounted  10  days  i)efore 
it  was  legally  due,  was  820;  fuid  the  rate  of  discount. 

27.  For  what  sum  must  a  note  he  drawn  on  June  1st.  l!llt>,  i)ay- 
able  in  90  days,  so  that  when  it  is  discounted  on  June  11th,  at  S',', 
the  proceeds  will  he  .S;{.")S  •(>()? 

<       28.  A  note  for  .?!  ItiO,  discounted  on  May  2:?rd,  1!»17,  at  tl' i,  yielded 
$1448-48.     When  was  the  note  nominally  due? 

29.  A   ninety-day   note   for  S292,   was  discounted  on    iJecv.  20th 
1915,  at  8*70  and  yielded  «2S9  •  12.     On  what  date  was  the  noTe  dnl^n? 

30.  A  sixty-day  note,  for  81200,  with  interest  at  O'f,  is  discounted 
on  the  day  it  is  made  at  tl'c.     Kind  the  proceeds. 

.'U.  A  hank  discounts  a  note,  legally  due  in  O.'i  days,  at  T'';   per  • 
ammm.     What  rate  of  interest  per  aiumm  does  the  hank  receive  on 
its  money? 


■^ 


32.  $1400.  Kitchener,  Jan.  ,'ird,   1917 

Sixty  days  after  date  I  promise  to  pay  John  Urown  or  order  the  sum 
of  One  Thousand  Four  Hundred  and  Sixty  Dollars  with  interest  at 
7%.     Value  received.  T.  Johnston. 

What  payment  will  settle  this  note  on  the  day  it  is  legally  due? 
What  payment  on  July  7th,  1917? 


212 


ARITIIMIJTIC 


PARTIAL  PAYMENTS 


"'  'V,  '"f  ToKoNTo,   .March   1st     iMKi 

On  .Ic.n.an.l.   I  ,>n.,„isc.  to  p.v  IKnrv    R.i.I     ij'    L 

'-stunol    Three   Thuusan.i    Five    Ihuulr.l    ,,.;:; 

^"'"^   —a.    with   interest   at  .   per  eent.   per  :;;;;nn;: 

On  this  note  the  foll.nvin,.  pa,„,ents  were  n.a.le: 
May  l.UIi,  I!M(),  8:)0(). 
Sept.  (ith,  1!»1(>,  SIOOO. 

1   What  amount  of  interest  was  due  on  .Mav  llUh.^ 

2.   How   nu.eh   did   the  payment  ,m    .\Iav    l.Jth   excx-ed 
the  uitcrcst  due?  i'>in  exceed 

•I.  What  „moui,l  uf  inlcrcsl  was  ,l„c  .„■  Sept.  (i,|,. 

7.  How  much  was  due  Reid  on  Nov.  iNth    1<)1G' 
,A      ,  ^<'R'»NT(J,  Mav  ;}rd    1<)1(1 

the^m  r^/  ?;''""^  ^? '->'  '^''-"-  «-^--^^^^ 
iin  interest  at  (,So  per  annum.  Gcor.;,.:  Cole. 

This  note  was  endorsed  as  follows: 
July  l.lth,  10 If),  SAi). 


Sept.  28th,  inni.  .SI 2 


200. 


8.  What  amount  of  intt 


rest  was  due  on  July  15th.? 


5'«S^fiit7^. 


'iL:^r-w 
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!».   I?v  how  nnu-Ii  docs  tlu-  intcrist   due  on    [ulv    l.'.tli 
cxctfd  tlic  piiyiiuiit  iiKulf  oil  tluil  dull  ;" 

Xi>li  If  \Uv  iMvtiuiit  mule  :it  ;iiiy  time  is  li  ss  thnii  Ihc  ititcnst 
tliic  at  tli:it  tiiiU',  lliis  i.jviD.iit  is  aridid  (witliniit  iiit<rist)  to  tlir  iioxt 
sutwirliiii,'  iMvmciit.  ami  lu.  ruliictioil  of  primipal  is  made  until  the 
sum  of  tin-  I.  iviiKiits  ixa-.ds  tiu'  iiittTust  due  at  the  time  of  tlie  last 
payment. 

10.  What  is  the  \vl:ole  atnount  of  interest  due  on  Sent. 
2Sth?  ' 

1 1.  Bv  how  tniich  does  the  atnotint  of  the  two  pavments 
exceed  the  interest  due? 

12.  How  niiieli  does  Cole  owe  Scott  on    Jan.   1st,  1017? 

EX'ERCISK 

'     ""<'mm>  MiMifn.  Jan.   Isf,   Htl.'i. 

On  demand,   I  promise  to  pay  William   Hill,  or  order,  tile  sum  of 

Four   IIiiiKlred    Dollars,   for  v.iliu.  reeeived.   with   interest  .at   11' ;    pi-r 
amumi. 

Cai.viv  Krmp 

On  this  note  the  followinj;  amotmts  were  paid: 
March   l.'ith,  l!tl.".,  $'J(). 
July   lOth.       101.-.,  $('.. 
Sept.  liOth,      1015,  $\r)0. 
How  much  was  due  on  Oec.  "Jtth,  101.")? 

■J.  The   followini;   payments  were   made   nn  a   demand   note   for 
SHMV),  drawn    M.irch  1st,   lOl.},  hearing  interest  at  S' ;  :    June   11th 
10i;{,  §:{()();    Sept.  I'lst.  lOi:!.  .?I();    Jan.  1st,  1014.  SHM);    June  lOth! 
I'.'l 4,  $\0().     How  nuich  was  due  on  June  1st.  lOl,")? 

.'{.  A  man  i)onKht  a  city  lot  for  .?2000,  fiivini;  $r,m  cash,  and 
makiuK  ati  agreement  to  pay  (>' ,'  interest  on  the  balance,  with  the 
I)nvi!ew  of  payiiiK  off  any  part  of  the  principal  at  any  tirne  when 
uit'rest  has  been  paid  up  to  date.  The  transaction  took  pl.ice  on 
A|.r^l  1st,  lOlf,.  On  Sept.  21st.  lOlJl  he  paid  S.'.<H);  on  Jan.  :!lst. 
1017,  he  paid  ?tl()().      How  much  re-    liried  due  on  June  1st,  1017? 

4.  On  a  demand  note  of  !?0,")0,  made  Jan.  2,'.th,  lOK",.  bearintr 
mtcrest  at  7' ,  pt  r  anntun.  the  foliowini,'  payments  were  made:  March 
2nd,  ion;.  .?22.-.;  May  ."th.  lOlC.  ?17410;  June  20th.  lOlti.  $lS7-r)0. 
What  sum  was  due  on  Jan.  1st.  1017.' 
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COMPOIM)  INTEREST 


If  I  allow  this  inf..r..,^t   < 

-.iv.i„...„;:sXi;;;r:::,::;'r'"-"" 
on<i  of  2  years,  ,;:;;„!«;"  ■'  '""'""•"  '■■  "■>•  •■-"'.  a. .... 

annually.  '  f""'  """""'•  compounded 

S")40-80  is  called  the  Amount. 

If.   in   this  case,    the   inf..r,..« 
yearly,  ,1,.  inUTcsUo    ,1,"  w    ,7''  ™"'P™'"*<1  half. 
triOO,  or  SIO,  liall-y.ar  would  l,c.  2';  of 

yea;UuMtri'„""  """"""  "'  ""  ""'  "'  "-  <--'  -air- 

m"Vmt""  ""■  "■"'""  """■"-  ™ -  2^;  or 

be  S^ioo'iO.'"'"""  "'  ""■  "'"  '"  "■'■  ^-""<l  '-"-year  .v„„lc, 
The  interest  for  the  tlnnl  half-year  >,o„l,l  be  S10.40 

be  s-wo'::,,;:""'""'  "•  '"^  -"  -^  ""• "-..  haif.year  wo:m 

The  interest  for  the  ftMirtli  i.oir 

•    .1.  I'Hirtli  Iialf-vear  wou  d  be  Sin.f.T 

••  the  amount  at  the  end  -.f  o  ..     ,  ,  ,  ,    ^  *i^^»Jl, 

•  •   iJie  total  intfrncf  ..,-,..1,1  1.    ....    ^.  .•j~ti   _i, 


total  interest  would  be 


S41.21. 


COMI'OINn    INTHRr'ST 


L'l: 


Why  is  tliis  iiitiri^t  jjnatir  tliati  wluii  tlif  iiiUrisi  is 
CDitipoiiiuled  annually  ? 

Kind  the  umount  of ."?! .'»()  fur  Kt  yiaf^  at  .'»'  ,  pi  r  annum, 
conipoundttl  aiuuially. 

This  ])r()l)kin  iniK'ht  he  solved  in  a  tnannir  similar  to 
the  pretedin^,  hut  the  result  may  l)e  ohtaiiied  nuuh  more 
readily  as  follows: 

The  interest  for  the  first  year  =  ,,';„  of  .SI50, 
.-.  the  amount   =1;,';';  of  Si:)0  =  $l.">()X  1   O.j. 

The  interest  for  the  seeond  \  ear  =  ,,';,,  of  (!S1")((X1  ••).')), 

.-.  the  amount  =  j;;;';  of  (.Sl.'.(>Xl  •<>'))  =Sir»()X(l  •()'),)-. 

vSimilarly, 

the  amount  at  the  end  of  3  years  =  .Sir)()XU   0'))^, 

and  the  amount  at  the  end  of  10  years 

=  Si:)()X(l  •(»'»)"' 

=  8ir)()X  1   (('iSSO  (see  tables) 

.-.  the  interest  for  10  years  =  824 1  •  33  -  S 1 ')() 

=  Sf>4-33. 

The  amount  of  SI  for  a  years  at  '■ih^l  per  annum, 
compounded  annually, 

=  S(1-03">)'^  =  SM9. 

The  amount  of  .S1200  for  (ij  years  at  4^^  per  annum, 
compounded  vearlv, 

=  §1200  (1-04)''>X  1-02 
=  S1200Xl-2»):)32Xl-02 
=  . SI  548 -To. 

The  amount  of  S3r)0  for  .")  years  at  d' ,'  per  annum, 
compoimded  half -vearlv, 

=  s;ir)0xn-03)i'' 

=  8470 -37, 
for  the  amount  is  evidently  the  same  as  it  would  be  for 
10  years  at  '4' I,  compounded  yearly. 
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What  principal  loaned  for  ^  , 
No.v«a.04).i.,„ean„„.„t„,„,  '' 


•••  SIOOO  is  llie  amount  of -?i222 


EXERCISE 

Note — The  firof  10 

,    •       7   John  Smith  deposited  Sinn  • 

ningof  each  year.  n.ak  „g  the  firi^d  "  \^r'"^^  «^"'^-  ^^  the  begin- 

annum,  calculated  yearly?  '  ''^'^'  ^^^  ^"^nk  paying  4'-  per 

^ho  Lists  im7Z''l7T'''''''''  ''  '^'  -nd  of  4  years  hv 

---  -r.  at  ^^r^cr-^r;^::^;'?-^'^--^ 

0    P.v.^  ^t.  ■  *^^'<^u'ated  year  v 

■'•  ^'"d  the  amount  of  «!ioon  •     o 


mi'^^ 


.'#-■ 


iH^.,.i^rj|?r..«   W 


.'tf  - 


COMPOTTXn   IN'TRRRSV 


ind  t]ic  cc.inixniiul  interest  ...i  ?1  |,-,()  i„  |  vear  an.l  (i  months 
at.i>r  ))iT  annum,  iiitcnst  calciilati.l  half  yearly. 

"  JJ!<^'"''  *'""  ^''''"''""'"'  '"tercst  .,n  ?1  ()()()  i„  o  ^.^..^^^  .,,,,,  -.,  ^,,^ 

at  S%  per  amuim,  calculated  yearly. 

12.  What  is  the  dilTerence  l.etween  the  simple  and  the  compound 
interest  on  S127r)  for;?  years,  at  .V  ; ,  compoiuided  yearly:- 

. 13^'hat  sum  of  money  loaned  at  V,    per  annum,  compoun.led 

yearty,  will  amount  in  2  years  to  S'J02.S. 

14.  What  sum  of  money  will  give  8150  interest  in  ?,  years    at  4% 
per  annum,  compounded  yearly? 

15.  The  dilTerence  l.etween  the  simple  and  the  compound  interest 
on  a  certam  sum  for  •_'  years,  at  C,';;,  compounded  yearly,  is  $4-50 
Fmd  the  sum. 

16.  What  sum  of  money  will  yield  .S400  interest  in  2  years  and  15 
months,  at  4';;  per  annum,  calculated  yearly? 

17.  A  man  rents  a  farm  for  4  years,  the  yearly  rental  heing  $250  pay- 
able at  the  end  of  each  year.  If  he  pays  no  rent  imtil  the  end  of  the 
4  years,  how  much  should  he  then  pay  if  money  is  worth  f,' ;  per  animm? 

18.  The  rate  of  increase  of  the  population  of  a  city  is  10','  per 
annum;  the  increase  in  the  last  4  years  is  Vm.l.  Whr.t  is  the  present 
population? 

^  Note— Tables  should  be  used  to  solve  19  ;il . 

19.  Find  the  compound  interest  on  $1700,  for  ti  years,  at  4'', 
ler  annum,  added  yearly. 

^,,:!^'  "^^ '"•'■''  P'"''  a""""!,  compounded  yearly,   find  the  amount  of 
51000  in  8-J-  years. 

21.  Find  the  amount  of  S500  i„  loj  years  at  7^'  per  annum  com- 
pounded half-yearly. 

22.  Find  the  interest  on  $ti25  for  Ol  years  at  4'"  per  annum,  com- 
pounded quarterly. 

23.  r  nd  the  difference  between  the  compound  interest  on  $13.50  at 
7  r  per  annum  for  7  years  (a)  compounded  yearly,  (b)  compounded 
half  yearly. 
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-'I.  Wl.at  priiuiin.l  nill  :imo„„t  to  SKloo  i„  ■>„  ,,„,,     ,  „^. 
annum.  .•..n.,...iin,k-,l  yc.nW^  ^   '"'  •'*  '^  '   J'*^-- 

-  -'."j.  a-iud  tlio  sum  wliic-h,   in  1'  vt-ir>;     it    I' •    . 
half-y.arly,  anmur.ts  t„  .?.-(!    I'lf  '  ""  """'""'   "''^'^'''''^ 

.- ■;;;..!;:,";:::;:;:xn.:;;:;'  ^ '  - ^  ""'"•"  '""•  -  '"-^ 

y      'y-      -At  ,    ,   per  annum  compouiKlc-.l  half-ycarlv> 

2^*^-  If  SI  amounts  to  $ir,r,>i)7  in  t,.M  ,..  ,,.    r    ,    , 
annum.  *'"  ^'■'"^^'  ""'l  t''^'  rate  '7.  per 

peraLuL""""  """""^  "  ''-'""•"-  '"  '^  >'    -•  ^nd  the  rate  r- 

annum/"  '"'"  """"  ''"^'"'  ""'  *'^"  -'-'t  t"  S.01.83  at  0-  per 

statement.  ''"   '"■^''   ""'  ^'"-'  futh  of  this 

a™t'^?'lrr:"ar^r"  ''  '  --^-  ^  -'^^  ^^  would  it 

t..ette:i!;;^f::";;^^,;;:ry:r;::u;;:t  r^'^'  ^"'^  ^"'^--- »— 

•  1131  year  and  that  for  the  sccnnH  ic  «i    *i,      i-it 
ence  l)etween  the  interest  for  ft,.,  c  i  ^'•^""a  's  »1,  the  dilTer- 

..."  .T!^;:'Ii^;-:^,:;:;;;;:t,-— ^  -".^. ..  -...- 


ye 
th 


■i*>.  The  difTerence  between  the  interest  -.t  in-  ■  „ 
-iy,  and  that  added  half  yearly.'^ ;:o  ^  ^rJ   ''^:;;^'  ^'^' 
le  pruicipal.  '    *  ""*■     '  'ntJ 


::»^;mi 


per  I 
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37.  John  Jones  takes  a  10  ytar  iiidowtnent  policy  for  S2()00.  By 
this  policy  tlK-  company  will  p;,y  l,i„,  ,<_'()()()  at  the  end  of  10  years  or 
will  pay  his  heirs  the  same  sum  if  he  dies  before  the  10  vears  expire 
The  premium  is  S20-,  paid  each  year  in  advance.  If  he  di.'s  just  before 
the  fifth  premium  is  due  his  heirs  will  receive  how  much  ni,re  than  if 
he  had  invested  his  money  at  .->' ;  compounded  yearly:-  If  Joms 
lives  the  10  years  he  will  receive  how  mueli  less  than  if  he  had  invested 
his  money  as  stated? 

PRESENT  WORTH 

A  person  owes  me  SIO")  to  be  paid  one  vear  hence  and 
he  desires  to  pay  it  now.  If  I  can  loan  mv  nionev  at  o^; , 
I  should  accept  -SlOO  -ash  as  the  equivalent  of  the  debt' 
for  I  could  loan  this  SlOO  at  .V ;  and  realize  Slor,  at  the 
end  of  the  year. 

The  SlOO  is  called  the  Present  Worth  or  Present 

Value  of  $105  due  in  one  year. 

The  present  worth  of  a  sum,  due  at  the  end  of  any 
stated  time,  is  therefore  the  principal  which  loaned  for 
the  given  time  would  amount  to  that  sum. 

Thus,  to  find  the  present  worth  of  !«;1200  due  in  9 
months,  when  money  is  worth  69^,  is  the  same  as  to  find 
the  principal  which  would  amount  to  $1200  if  loaned  for 
9  months  at  6%  per  annum. 

The  interest  on  $100  for  9  mo.  at  Q%  =  $4.-^0, 

.-.  $104 -oO  due  in  9  mo.  is  equivalent  to  $100  now, 


$1200  due  in  9  mo.  is  equivalent  to 


$100X1200 


now, 


104- 50' 
=  $1148-3253, 
.•.  the  present  worth  =  $1 148  s3253, 

=  $1 148-33  (to  the  nearest  cent). 
Verify  the  correctness  of  this  result  by  showing  that  the 
aniouul  of  $1148-33  for  9  months  at  GVt  is  $1200. 


:^^m3rrTT! 


220 

ARITHMKTIC 

The  difference  between  SI2()0  anrl  -ssiuc  -jo 
IS  called  the  Discount.         '  *1  l^S-33  or  .s.^1  .(17 

If  the  rate  of  discount  had  been  (i^    ^«  ;„  r    r 
bank  discount,  the  discount  on  ^1 20     V      •  ■"/""''"«  ^•''^ 
have  been  "  *'^'*'*  '^"*-"  "»  ^  '"o.  would 

$1200x,^„X,»,or.§.^4. 

The  present  value  would  then  be 

$1200-$W  or  81140. 

When  the  time  is  trreater  thnn  r.r,» 
interest  should  be  used  ''*'^''"  ^«"iPound 

Thus,  the  present  value  of  .Sinnn  ri..„  ■     r. 

=  (rO5?  =  ^^^^0^(l.U5)a  =  «H)O0x  -74022  (see  tables) 

=   S740-22. 
The  present  worth  of  S400  dup  in    -,1 
worth  0%  per  annun,,  co^plZu'lL  ";  LlV"''   """"' 
«400  ■         ■  • 

~(r(Kjyn  =  «400X  -72242  (see  tables) 

=  $2HH-f)7. 

Find    the  present   value   of  «f.\()(\   n    , 
end  of  each  vear  for  4  V.  f  ^''^'■'   ^"^  ^^   the 

annum.  '  '  ' ''"'  '^  ^^'^  ''^^^-f  interest  is  5%  per 

The  present  value 
$100 


=  •15100X3-54595 
=  $354-595  or  $354 


I -05)^] 
•82270) 


60. 


.#«"^ 


PRI'SKNT    WORTH 

Fitul  the  present  vahfe  of  a  inortKaKf  of  SloOO  beariii},' 
interest  ut  ()', ,'  i)er  amiuin  payable  yearly,  and  having 
3  years  tu  run,  money  beinj;  worth  4' ,'  per  annum. 

On  this  mort^'age  there  is  due  $90  each  year  as  interest, 
and  151500  at  the  end  >>f  'i  years, 
.'.  the  present  value 


•SOO 


r+, 


m) 


.+7-^ 


soo 


SI  500 


1-04  '  (l-()ir-^(I-04j''^(l-04)» 
=  800  (•»H)15l+  •<)245<)+  •8S000j+.Si500X  -88900 
=  .S249-75<)+Si;«:r50 
=  S1583-259  or  $1583-20. 


EXERCISE 

^y  I'iiid  tlic  present  worth  of  Sd.'jC),  due  in  9  months,  the  rate  of 
interest  being  S','   per  ainiuni,  and  verify  the  resnlt. 

2.  rind  the  present  worth  of  SSOO.  dne  in  S  months,  the  rate  of 
interest  being  It'^;,  per  annum,  and  verify  the  result. 

3.  rind  the  i>resent  vaUie  of  $1 ,  due  in  0  months,  the  rate  of  interest 
being  S'o  per  anmim. 

4.  Find  the  present  value  of  $1,   due  in  12  years,   money  being 
worth  t)^(,  per  amuim,  comi)ounded  yearly. 

5.  Find  the  present  worth  of  $S{)00,  due  in  2  years,  money  being 
worth  4%  per  annum,  calculated  yearly. 

0.  What  sum  should  be  deducted  from  $1200,  due  in  (i  months, 
if  the  debt  is  paid  now,  the  rate  of  interest  being  4' ,  per  annum? 

7.  Find  the  discount  off  $1350,  due  in  9  months,  if  the  rate  of  in 
terest  is  5',c  per  annum. 

S.  For  the  given  rate  of  interest  find  the  discount  ofT: 

(a)    $484- 10.  due  in  140  d^ys,  at  7^^o  per  annum. 

(/()    $12."»0-80,  due  in  1  year,  at  ti'^o  j)er  annum. 

;c )    ?12;54  ■.')('»,  due   in   2   years,   at   4'7,   I>cr  annum,   compounded 
/  yearly. 
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■  1 


i'i       I 

ir 


(.■^)    Sl-(iS».  ,|m.  i„  2  vcurs  an,I   l>1!,  ,|avs     a   V  •    . 

comroi.„cl,.,I  yearly.  '    ''"  ^""""'' 

('')    il,  due  in  .'!  years   -ii  '■'"  i,„, 

vcars,  at  „  ,  per  aiiiuun.  compoinule,!  yearly. 

0.  A  fanner  pays  a  vearlv  rent  il  of  «t(»fi    ,.  ,i  ,     , 

What  s„,n  pai..  at  the  ...^innin;;     :  y^ve^;;!;,?'''  "  -^l'  >--■ 
the  rox.  three  years'  re-ital  the  r.t,  .  "^^ ''^'"'"'''  ^"'  f'lmvalent  tu 

reatal,  the  rate  .,f  interest  being  f,'  '  per  annutr  ? 

10.  What  sun,   n;.i,j  at  Mi<.  i.iwi  ,  r  ■> 
Pnid  nt  U.e  end  of  each  y^  / tr         "    '  '"h'  "  """""'•"^  ">  ««"" 
4%  per  annum?  '"  ^""'■''  "''^  ^^'^  "^  ""^rest  being 

11.  A  owes  n  .?100,  ,l„c  in  2  ve.rs-  S|-.n    ,1,.     •     ., 
duein  Ivc-irs        Wh.,*  ,  '  '  ""^  '"  '^  Vtars;  .?200 

b.ing  „„„h  ,ri  „;  Unl"   "'  '^°"'''  ""'"' '""'' '"'  '""v™".  money 
:     money  is  worth  7%?  o'scount  of  o';,,  and  pay  cash,  if 

„^  "'■  °'  ^'^"^  *-^  ■  9-^  '^ash.  money  being  worth  6%? 

*.«ld  1  accept  i,  „o„.y  i'VonK  ,1^?"  °"  ■■  '°™"»'  "«<«'      Which 


*..-:,«  TrTir-.-faa-s: 


PRESICNT    WORTH 


22;? 


{!>.   I    l)liy   K'x'ds   for   $»")()   witli   a   discotiiit   of    10';    fi.r   cash,      I 
pay  cash  for  the  K'oods  and  sdl  tluin  iiiimi'diati'ly  for  $\:i'-irA),  pay- 


able in  15  months.     If  iiioiuv  is  worth  (1 


find 


my  Kani 


'_'().  I  hny  K'xids  for  .?I.'>1."),  pavahlc  in  (i  months.  I  ktep  them 
in  stock  for  2  months  and  sell  them  for  SUH't  on  li  months'  credit. 
Find  my  ^ain,  when  the  goods  were  sold,  if  money  is  worth  (>'  ,' . 

•Jl.  I  buy  a  farm  for  SKKMH),  i)ayal)le  one  half  cash,  the  remain- 
der in  1  year,  with  interest  at  (>',;.  I  sell  it  immediately  for  iJlL'fHK), 
payable  in  :5  months,  with  interest  at  i^'c  What  is  my  piesrnl  gain, 
money  being  worth  5'  l  jicr  annum? 

22.  Kind  the  present  value  of  S.VU)  due  in  0  months,  (a)  if  the  rate 
of  discount  is  8%  per  animm,  (b)  if  the  rate  of  interest  is  S'^. 

23.  Find  the  dilTerence  in  the  discount  off  p.  debt  of  $.").'}.S-20  due 
in  (1  months,  according  as  the  rate  of  discount  is  7' ,'  or  the  rate  of  interest 

is  77c. 

24.  When  the  rate  of  interest  is  4','  the  discotmt  off  a  sum  due  in 
9  months  is  90c.  less  than  wlieii  the  rate  of  discount  is  4' i.  Find  the 
sum. 

25.  Find  the  present  value  of  a  mortfiaKc  of  $2000,  having  4  years 
to  run,  bearing  interest  at  ")','  per  annum  payable  yearly,  if  money  is 
worth  6%  per  annum.     (Use  the  tables). 


20.  A  mortgage  for  S4000  has  still  2.^  years  to  run  and  bears  interest 
at  42%  per  annum,  the  first  payment  of  interest  being  due  in  six  months. 
How  much  is  it  worth  now,  if  the  rate  of  interest  is  o' 
compounded  haif-yearly?     (Use  the  tables). 


per  annum, 


27.  How  much  may  I  borrow,  so  that  I  can  repay  it  by  paying 
$1000  at  the  end  of  each  year  for  3  years,  if  money  is  worth  d^'c  per 
annum?     \'crify  your  result. 


2S.  If  the  rate  of  interest  is  n' ',  what  is  the  equivalent  rate  of  dis- 
count:" If  the  rate  of  dibcounl  h  .j';,'  what  is  the  equivalent  rate  of 
interest? 


SSBp 


il 
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EXCHANGE 


tered  letter.  i„  wli        ;;'"■'  7'""  ^''^'  '— >•  by  re^is- 
of  the  postage.  "  ""'>'  ^''^i'^"^-'  i"  ll'c  a„„n,nt 

He  may  also  ,,av  it  In-  ,„ea.is  nf 
a  money  order  purciutsedat    he    „      '',{"''"  ""'^''  ""^  ''-^ 
from  an  express  eon.pany  '         """'"'  "^  '*  '^^"'<.  or 

at  ^^^^r::^jz\r':  '^  '^^'^'  •^^^  ^^^^^-^^^ 

Paia  to  an  express  Ln;nrr:Xr::::;Lr""^^«^^ 

In   business,   however,   none  of  .h.     k 
usually  followed.  ^''-  ''''"^^'   mt-thods  is 

If  a  Hamilton  nierchanf  n>, « 
a  Montreal  firm  (J    B    ?U  hur  ^r  "f^  '^"y^  goods  from 
S«0(),  one  way  of  makinl  ,  ^""^  '"  ^^^^  ^"^"""t  of 

-nd  to  J.  B.  Artl  ur  &  Co  ^f"?'  '^  ni  '^'-''■'  ^"^  ^o 
Th.    .,  personal  Cheque  for  SfJOO 

Ihe  cheque  might  be  in  the  following  form- 

^^^^^— :tg=5VL^ 

posii'it  hMfXnk'^XVr.^tr  *';^  ^^^^-'  >^-'d"de- 
bank  will  send  it  to  thi   n    >     ''.''P  ^^^''  account.     This 
deduct  the  .M;,,L°/,,'f,,\-^"f  Hamilton,   which   wil 
bank  will  nrohn,...,  ^.l""^''  ^"^^.  account.     The  Montreal 

■-      1  „_  ir/ 


(TanaJra. 


h  will  be  deducted  from  the 


large, 


illv 


or 


account  of  J.  B.  Arthur  &  C 


i  -c • 


o. 


amount  credited  to  the 


*i|l?'"^-;>* 


EXCHANcii;  22.") 

The  amount  fliar«ed  is  calkd  tlu-  Exchange. 
AnotlKT  coniinon   ,„etli,Kl  „f  making   puvnant   w„uM 

be  for  Peter  Ross  to  h„y  a  Bank  Dr-»ft  from  a  Ilamilto,. 

bank,  chrectinjr  a  M.,ntreal  batik  to  pav  J.  B.  Arthur  c\. 

Co.  tlic  sum  of  !?()()(). 

The  draft  miglit  be  in  the  following  form: 


<iS^c  z/i^t^^^^^tLcl.,:. 


.M. 


-J^^^/Atjfr 


This  draft  might  have  been  drawn  payable  to  the 
order  of  Peter  Ross,  in  which  case  Peter  Ross  would  have 
endorsed  it  thus: 

Pay  to  the  order  of  J.  B.  Arthur  &  Co. 

Peter   Ross. 

A  draft  is  therefore  the  same  as  a  cheque  except  that 
It  js  made  by  a  bank  and  is  drawn  on  another  bank,  or  on 
another  branch  of  the  same  bank. 

Banks  usually  charge  a  slight  premium  on  the  face  of 
the  draft. 

Thus,  the  preceding  draft  for  .S600  at  \%  premium 
would  cost  S600  +  \%  of  .S600  or  $600  -75. 

Another  method  of  effecting  payment  would  be  for 
J.  B.  Arthur  &  Co.  tn  draw  on  Peter  Ross  for  SOOO.  These 
drafts^  or  bills  of  exchange,  are  sometimes  called  Commer- 
cial Drafts  and  may  be  in  the  following  forms: 

Id 


22(> 


AKITIIMETIC 


I      Va/a^  w„W  aa./  cAarye  /„  account  of 

bank  i„u  d  s^^^d  U   o'u   brcf "'?  '"'  "'""■°"-     T"- 
Hamilton     The  H™V,      k     ,      "^  '"  '"""=  ""■''  """'k  in 

Peter  rI  and  would    rd.^oVr'''  ''^'T  ^  *"»"  '™" 
of  Nova  Scotia   and  tir    "  <°^'"','"l'"^'''enO  lo  the  Bank 

be  added  to  Z  ^TTT'^Z^  iT"'"'  """"' 

p  Joed:' j;  tt  dSt  :tXbe' "' ' "-  ^'"'-  -^'--  "-= 

«600  -  i  %  of  $600  or  $598  •  50. 


fUtA.^ 


Montreal,  ^ue    ^J*^    Z*^,a,7 

'II  of  ^^i"^  ^"  '^^-^    ^-^  -'''  -^- 

m  "'    ^*^  Bank  of  JVova  Scott  a  ,a 

Value  tecei,,ed  and  charge  to  account  of 

wHl  make  the  day  of  maturityAug.  t;.       '"^"^  '''^'' 


iiLVfc«iJi..i^- 


*„-"— -.^.. 


.^=«r?%.-- 


EXCHANGi; 

When  the  draft  is  presented  to 
Peter  Ross,  if  he  intends  to  pay  it 
when  dne,  lie  writes  the  word  "ac- 
cepted" across  the  face  of  the 
draft  and  adds  the  date,  tlie  i)lace 
of  payment  and  his  si^^nature  as 
shown  in  tlic  margin. 
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■^ 
^ 


0 
7. 


0 


<§ 


14 

< 


The  draft  is  now  called  an 
Acceptance  and  is  eqnivalent  to  a 
promissory  note. 

•  J/..*^''^'?^^''''  ''''^"  '''■^''"  P^>'^^^'^  "^'"'•ty  days  after 
sight     and  had  been  accepted  by  Peter  Ross  on  July  Gth   it 
would  then  have  been  payable  33  days  after  the  dale  o 
acceptance,  that  is,  on  Aug.  8th. 

on/p^"  ^'S^""'^  ^«-  ^'•^  '^''^""l  the  drawers  of  the  draft 
and  Peter  Ross  the  drawee  or  acceptor. 

ac4Sc:  t\^"^:r^'"'  "■"-  "^^^  ^""  "="=  °' 

An  acceptance  may  be  discounted  at  a  bank. 

A  draft  for  $480,  drawn  on  Mar.  5th  a^60  days  after 

Tm   "wf:"  '"  'f  "•  '''•     ^'  ''  '^^^^""^P  -  AP-  6th 
at  8  7,      Uhat  are  the  proceeds,  if  the  banl^  charges  \% 

of  the  face  of  the  draft  for  collection? 

The  draft  is  legally  due  63  days  after  Mar.  9th. 

From  Mar.  9th  to  Apr.  Gth  is  28  days  and  therefore  it 
IS  discounted  03-28  or  35  days  before  it  is  due. 

The  interest  on  $480  for  35  days  at  8%  =  $3- 68. 
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AKITIIMHTH: 


Till-    vxvhuuKV -..  \' ;    „f   .«4.S()_S.,i() 

.••  thfpn.cfids-  *».M>-.yi.2,S-Sl7-,.72 

Foreign  E.cha:,;ri„'z:„;"j::,H:r  ™"""^  """ 

Foreign  drafts  arc  calicd  Bills  of  Exchange. 

Canada  1  franc- 1.,.3, ems,  e?c  "  '^^'^  "" 

between  „'itvrCa..H       ""■  "°"='''    "'^'    ""'^""^ 
transacted    usua  h^  ^^   ;  .k      """  '"  "'^  ^'"*''''  States  is 
ted,  usuall>,  as  if  tliey  were  botli  Canadian  cities 
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VALLE  OF  FOREIGN  UNITS  IN  CANADIAN  MONEY 


Tountrv 


Stand- 
ard 


MoiK'tarv  I'liit 


in  Can 
NfoiU'V 


Argentine  Repnblic    .  Gold. 

Austria-IIungarv (iold. 

I^t'Kium Cold, 

J^"livia c.iM 

^Irazil Cold 

Central  America Silver 

<^'''>lt' (iold 

<^'l»na Silver. 

Denmark Ciold 

Kcuador |C,old . . 

%ypt Gold.. 

France Gold,. 

German  Empire Gold 

Oreat  Britain Gold 

^'reece Gold.. 

Hayt> Gold.. 

Infl>a Gold.. 

Italy iGold.. 

Japan iGold.. 

Mexico JGold   . 

Netherlands [Gold, 

Norway jGold . 

Panama JGold 

I'^rsia Silver.  , 

I't'ru '.old... 

Portugal Gold 

Russia 

Spain 

Sweden 

Switzerland 

'^"rJ^ey jGoid 

United  States ;Gold 

Uruguay IGold.. 

Venezuela jGold   . 


Gold, 
Gold , 
Gold. 
Gold . , 


.  Peso 

.  Crown 

I'ranc 

Boliviano 

Milreis 

Peso 

Peso .'  ' 

Tael  (Canton) 

Crown 

Sucre 

jPound  (100  piastres) 

jFranc 

Mark 

jPound  Sterling 

j  Drachma 

[Gourde | 

Rupee j 

Lira 

Yen 

Peso 

Fdorin 

Crown 

Balbfto 

jKran 

Libra  

Kscudo 

Rouble 

Peseta 

jCrown 

Franc 

Piastre 

Dollar 

Peso 

Bolivar 


•20;i 
•  lO.i 

•;5so 

•()2<S 
•2()S 
•4S7 

4<u:{ 

•  w:i 

■  2;w 
4 -mi 

■  ur.i 
•nof) 

•824 
■VXi 
•49S 
•498 
•402 

•  2()H 
(MK) 

•OSS 
■S()7 
■OSl 
•f)!-, 
•193 
•208 
•193 
•044  ^ 
■000 
034 
193 


i,-^' 


I 


n  V  /(^ 


/; 


>^'V^i 


^ 


t 


ofexL^n'Jl'  ''^  '■"^  "^  "'^'  ^"""^-^^  -•^''t  Crafts  at  the  given  rate 

'  ^ff^    »-"^-'560.  J-^  premium.  (,)    .,u,.     ,  ,.    ,  . 

(6)    «7(i20.  1%  premium.  S    JolJn'  a'V^''""""^' 

(.»;   «-i-iJ,  8%  duscount. 

^ium  p*  «oS?  "  ""■"'"'"'  "'"'  '"  »  ■"■'"•  '■"  «>7M  a.  40c.  pre- 
^'»^;«}%rrj'  """  <■■■    ""■•-'   -   >-  P«;eha,e.   ,„ 

Whaf  .t1fe'„t  o  ™i™  rr  ""  '^™  »-  — '-■>  for  ^3, 

6.  I  draw  on  Brown  &  Co    for  SiS'-.n      tu     u     . 
for  collection.     What  are  the  net  pleeds?  "'  '''"^^^  ^^ - 

n>es4e^  t:g:t;rwitric'  ';:;:r:.™^^^  *^-  ^'^  ^^e  for  a  ten-word 

ten-word  message  bette„  rlTtr  TJ""'  ''"''  °'  '""^  ^d--     A 

willatelegraphic^onr/oTdcTrtorrif '"'"^^  ^"^"  '''■     ^"^ 

8.  Find,  by  using  the  table,  the  vnlno  .„  r>       j- 

—  1.  £100;  o    £00  /o  '"  '"°"'^  °f^ 

4    7^n  ^"  •^^"^°'-  3.  CO  francs; 

4-  750  yen;  5.  220  lira;  0.  125  mark! 

of  N'onfay.'  '''  '""^"'^*^ '"  ^''^  ^'^  «^  ^''0  -"^les.  and  1450  crowns 

10.  Find  the  cost  of  a  draft  on  Berlin  for  0720  mnrt       u    ' 
change  ,s  quoted  at  94^0.  for  4  marks?  '^''^"  ^''■ 

When  exltgris  ai  ^rV"  ^^"^^'  -^  ^^^^  '"  ^^'^"hama  for  2,50  yen 

13.  The  cost  of  a  draft  on  Paris  for  '■,7do  r, 
was  the  rate  of  exchange?  """  ^^"  ^^^OO-     What 


>^ 


^-■6'- 


A 


L 


//^ 


^ 


EXCH 


3XCnANgf 


"^5^0^:1:^^  "'  ^  '''^'^^^'^"-  «"  ^-^^  for  1500  rrancs 

^      A     fi^nn     T-  W    £49  10s.  at  4-82 

^^M*     £  72af«!'«r--  ^^^    i:i23Gs.Sd.at4.89. 

^   4-     .    ,f  u  (^^    ^327  5s.  2d.  at  4-80.  ' " 

^  ioAn      u        ''T""*  °^  demand-hill  on  Liverpool  can  be  bought  for 
^  ^2400.  when  exchange  is  at  $4-80?  ^ 

'  'p  J t'l^^on^l'""  "  '".'  "  ''°''°"^°  ^°^  ^  '>'"  °f  --f'-se  on  Liver- 
,  ^  pool  lor  il500,  how  is  exchange  quoted' 

>,h™.h  u„ao„ „,.„ ..Chan,.  .„TJ:„  i7,' ,':.".  "srr 

and  ster  ,,,B  exchange  at  par.    Find  tho  rale  „t  i,„crc,t  the  comn"nv 
pays  on  the  money  actually  received  comnany 

I  Dill,     ijiis  draft  Jones  accci)tcd  on  vSept.  17th. 


(a) 
(6) 


U-: 


Make  out  the  draft. 

Write  the  acceptance. 

When  must  Jones  pay  the  draft? 

If  the  draft  is  discounted  on  Sept.  20th  at  7%,  what  arc 

the  proceeds  if  the  bank  charges  a  commissio.rof  '-for 

collection?  * 

^  21.  Acommissionagentsoldgoodstothe  amount  of  $12500  chareine 
-a  commission  of  2l-;  with  the  net  proceeds  he  benight  a  drat  "t 
i^™it.     Find  the  face  of  the  draft. 

rirnfTAn^T  'T"^".""'^'"'"*  '"''^'  ^■^"O  francs  in  Paris;  he  buys  a 
draft  on  London  when  sterling  exchange  is  at  S4.S.l-^  ;  exchange  between 
Undon  and  Pans  25-20  francs  per  £,.     What  does  he  pty  f^^rZ 

«4S;-^l'^''''*^.°^   exchange    between    London    and  New    York    is 

dVi        1  ?^'  r  '^'  ""^'''  •'''  '''  ''^y^  ^'«"t-     The  buyer  accept 
draft  and  it  is  discounted  10  days  later  .nt  O",'       WW.,  .u.  !,Ir! 
proceeds 


and 


// 


'Ml        ,: 


I'ii  i 


General  Problems 

probtt;aXdtt^^^^^^^^  "^  examples  contains   100 
rcingea  in  order  of  approximate  difficulty 

tant  parts  of  the  Arithmetic.  '  """^  ""P""- 


aaM'ssMlsT/S'Sr,"  ■?:"*■ "'  "  '«"■  <"  ""'  -«  34io, 

each  ot  , ho  others  ,„y>°"'  ""  ""«'  '"^  «'884     What  did 

3  cei^  ;ii^r 'h°r„^  ^a::.;  -»• «»- »« .^™ « 2  ,„ 
the  tc';i:;^«/hir/c™.''rt  ■"'"-?-'- « --^ » --<'■ 

25%.  "^         "  »  '™'  W  f"""-!.  "nd  the  ad  vatorem  da.y 

oats  wJtt'as^.r  .rh^s^ri?  uir  -t  'r '"-  '^  »■■"■  »'"■ 

one  aere,  ''  ''  "  "^""'  2  ''"'hels  ot  oats  to  sow 

ss  ci'^tsicrrLrsorAS  ^™  ^■"""^  °'  ■"- " 
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kUji 


'^IT'    •" 


GENIJRAL    PROBLRMS  o-i-t 

age  '^%""'  """  "•"'  '  ""■  "^'^  ^"^  ^«  ^l'--  "f  ^tock  at  87.  hroker- 
the  costVS^  l^XZ^'"''  ^"'^  '-^  ^^^  "V  the  transaction.     Vina 

cow  gave  78.52  Ih.  a  vcra«in>,  .'J  •  05'     and  t  '•  •""^■''  '''' '  '''  ""'^'^''" 

averaging  .3 .(io^'       Co.t;  W  ' .      u  ^'■'''"■'■'  ""''  «'^^'-'  *"'««  "'■ 

cow  won  the  contest^"  '  ""''  ''''  ^  """"'  "^  ''"«er  fat.  which 

^^^13.  Find  the  cost  of  fencing  a  o^-acre  s,uare  f.elcl  at  50  cents  a 

thetpo;;LTf"3.'rand  rTt.'7'  ^"^v-r  ^■'^'■^  -^'^'^'  - 

divided  among  them'  "^  ^"'"  ^^-^'  '^"^  ^^ould  it  be 

^.lA::S''^-L':^ir^J-''  -^  ---  ^"   Hng.a„d.   at  4s. 
£1  =.S4.87.  '"  ^'''"''''^•^'"  currency,  exchange  being 

Wh^^s^jr:;^^,^^--.;^-"-  -  ^  of  its  va.ue  at  i,, 
^^   n.  Find  my  income  from  investing  J.r.loO  in  the  4|   per  cents 

receives  is  consumed  in  the  marketing?  '         '  ""  ""^^  °'  "'"^  '- 

raisi;:,  at^srtr:r,:;rr.;r.i:"t:r  t^o^V"  ^"-'-  ^  '^^ 

of  salmon,  at  25  cen  s  -i  ca„    8     .'     7'  T  ""  ''"""''•  ^  "^^"^ 


lii 


-«ffi 
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|i  111 


if^ 


lis 


»■■  i: 


I    M. 


ARITHMETIC 


on  So  S'o?:^i:':2hi;;- :• :  uT'-  r '"-  ^^^  — • 

a  pound?  contanimg  110  pounds,  valued  at  21  cents 

23.  Find  the  cost  of  carpctine  a  room  on  ff   i 
with  carpet  2  ft.  wide  at  Sl-'-.O  n  1  T^  "*-''  ^'  ^^-  ^'  '"■  ^ide. 

and  without  a  patJerl  "^    '^'  '^''' "'"'''''  ^"""'"^  '^-"Sthwise. 

snr^d^.;^:^^:^;^^:;;^^^  ---^  ^wo  acres  of  this  he 
ing  the  two  acres  was  as  SloTs  4^  '/' J^  ^;^;^-  ,1'^  ^  ''  ^""^- 
copper  sulphate  at  8c  all,  ■•ni>  p  *  ^•'''-  ""  "'-  '^''^  "'•  of 

The  part  sprayed  yidded  040  tl" '""  "'  I''-  ^  "'=  '^"--  ^l^' 
bushels  an  acre,  and  he  soJd  the  1  T"  ''::n'  '^'  ""'''^^>'^'''  "''"  125 
-  farmer,  nel  -s  ft^^ itr;!;;!;:^^^^^^^  -^ 

we^^4'z^r  ::::;da^r^  %;;--- "H.  assets 

assets.  t^  y  ou  cents.     Fuid  his  liabilities  and  his 

27.  Divide  $4609  among  3  men.  in  the  proportion  of  r,  7   and  11 

§  o?!he''re'"rw^L^%^rl^^  t^  '-'^  "'  ^"*  •-  works  only 
be  divided?  *"'  "^^""^  *hey  receive  for  their  work, 

29.  A  merchant  at  one  time  asked  2'','^  T»co  ^t. 


•*HiiL'll-"tS»i3i'r:-.,'^>?  P*"^ 


ORNRRAI.    PROBLEMS 


235 

aL*'\Vn  ■"'*  "'  *';'•'  '"*  '"•• '-  "^'''^='«-  ''^-'^  f-d  at  ..r.c  .  p.ck 
age.     (b)  IIow  many   husliels  of  mf«  it  •<•>        ^       ,      ."^    '      '^  P'^^k- 

the  account?  ^  '^-  ''''"^'  •'*  "^"^''^'l  will  settle 


33.  Simplify 


•0004Xr'^.')lX-03 
•0(K),SX3-1 


34.  A  specilator  invests  some  money  in  3%  stock  -it  7o 
per  cent,  .s  he  making  on  the  money  invested' 


What 


them  f.^  :::;:^  ' nrcr^'-:;  1 -r'^  ^"  ^r---  --'  -^-^^ 

dull,  he  sold  them  for    4 ' "  .s  U,'  .V  his  a  l'  ""'■     "^'^  '""''"  ''^""^ 

on  the  load.  Find  the  seiii;;;;;;:::;';;.:^;;?.''"^^'  "'-•  «=•"•"'  *'^« 

taxes'  Tf''   in""n    °^  '""''^'"'^  '^''^  ^'""""t^  to  2-^  of  the  tot.l 
taxes.     If  a  19  mill  rate  gives  the  net  taxes  as  t'Vam   r   \  ! 

amount  of  assessable  property.  '  '^"'^  ^'"•'  ^"^^^ 

than';;a°':;ts^r" "  ^-^  "•  ^"  ^"^^  ^  -^  '^-^  ^^^  -- 

su.ar,  and  ,0  pou^ls  suga™;: H  .tS tir^r  ''  """"f 
of  ra.sn.s  would  be  worth  7  pounds  of  t.    "  ^^  '"'""''' 

''0''"of''thrj''M"'  ""'^'  *'•''■'"'  ^"^^^  ""  ^"  invoice  of  goods      If 

cover  his  charges  and  to  ,1^  the  gZs?        '""'''"  ""'^  ^"  ''^  ^" 

4S  ctnts'^lb  '  At  I'r'  ""*''  '"  ''^"*^  "  '•'•'  ^'th  5  lb.  of  tea.  worth 
a  clear  gain  of  8%?        '""  '"  ''•  ^^'""'^  '  ^'^'^  '"^^  --^"^  ^^  -ake 

andl45o!):ipTcUvl7    Ho7s"h"  m''   ^""^"'"^'"^   '•'^-"^'   «^«0«. 
pecuvely.      Ho«  should  a  gain  of  $52(5.50  be  divided? 


\w^^m 
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it 


lie 


I! »"  r 


H^ 


I 


ARITHMETIC 


44.  Find  the  cost  of  painting  a  floor    Ifi  f^    •     i 
3  .n.  m  w-dth.  at  18  cents  per  s„uare  yard.  '"    ^"^'^  ^"'^  '^  ''• 

Pre^n^  T  ':^Zr::^T'T'^  *'"""  ^"^  ^  "^  '^^  value,  at  l|- 
by  the  company  ""  '"  '''"^"•"^"'-   ""'^  ^he  total  loss  ^ustair^ed 

yea^af^  Z^'lTn;'''  ^''"'  '''  ^"'"^-->  "'te.st  on  S39  for  10 

47.  A  merchant's  wholesale  price  is   I'.r'      , 
I>'^  reta.1  price  10-  advance  on  whol  ■  .Ue  "r     r,"''  °"  '"'*•  ""'^ 
on  cost  at  his  retail  price.  ""'"'^sale.     I.„,d  Ins  gain  per  cent. 

48.  Find  the  difference  between  f  ^  of  I  and  -^^  x ?. 

lin/at  tle^at  onfnri,raTL'u'"i;  '"'"  ''  ^^^'^^  '-■-  ^^   ^^-1- 
Find  the  length  of  the  hri.^e  '"*-'  ^  "'''^^'^  '^  ^2,1  seconds. 

propttiororS^^;;:;,!--;'^^^;^^^^^^   charcoal,  and  sulphur,  in  the 
of  gunpowder?  "''^  "''^"y '"'""'1^  of  each  in  60  pounds 

at  ^,  a,!:tTC\u^'°'  '•'":"'  "•"  »  '""-«-  »'  ■■'*«  'e« 


56.  I  took  a  risk  at  li^^ 


4%,  and 


premium  was  $4-30.     What  was  the 


reinsured 

amount  of  the  risk? 


3ofitat2|%.     M 


y  net 


.^*f!lfc 
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237 


57.  A  workman  was  hired  for  40  rl  iv.;  it  in        .         ■       ,. 
rfay  he  worked    bi.f  „;..,  .i^'  "'"•'>''  ''^  »•'  '-"its  a  day  for  every 

idle  he  w"  to  forf    t  ,    '       ."  """!"'"'  ^'"'  ''"■  ^^"^  ''''y  '-•  "- 
-any  dayTdid  he  work  >         '"'  ""   ''"'  "'^'"^  ^'-^  "'•"•'=  *'•'"•     "- 

pays'aAhTld^^re^chT'  'T'"'  "''"'''  '''  '^'^  "^^  —  =  ^e 

.J"^:.!'  e::A;n:  jt.s>^"  -^  *^'^ "-  --- 

Find'thJn^rers"'  "'  '""^  """'"^  '^  '•''^^'  -'^  ^^'^  ^-tient  is  3. 

the  totaT  asits^  '"""'^  "'''''''''  ^'"^  ^^  »>'«  ''---^:  what  are 

63.  A  banker  discounts  a  70-dav  note  af  ro/  „ 
rate  of  interest  is  Le  making  on  his  money?         "°  '"  ^"""™-     ^''^^ 

it  h?'  ^'\^?  "'■  ''^  '"^'"'  •'"■'^  *'°"S'it  '-'t  «  «^ents  a  pound   and  10^  of 

:;-r::irtf^^£:hr^.i:;-;---- 

and1o«LlS^  ''"^'^"'^^  '^*^^^"  ^«^^  ^^— •  -^  20.   10. 

and1l"t°"wr'''r''  "  """'"'^  •"  '^^'P^ting  a  room.  20  ft.  long 
and  11  ft.  wide,  with  carpet  running  lengthwise)  ^  vH  wi^l  5 
havmg  a  complete  pattern  every  8  ft.?        ^'""^"^^  *   ^^^  ^'^e-  ^^'^ 

67.  In  1915  Ontario  produced  ''.'?  T'^n  S3q  «,      r      i 

Sll  742  4^-?      Vi^A  *         *""""'^^°  -iJ-iO,H49  oz.  of   silver  valued  at 
i.74J,463.     F,nd  to  the  nearest  tenth  of  a  cent  the  value  per  oz. 

68.  A  man  in  Englahd  invests  i  cer'   in  s.im     f  ■      , 

a.  «%.     A„  but  WOO  „,  hi.  incomels  u.i°a  "  V    ThTp  "  ^St 
U^es,  J„d  ,k,  .„„„„,  „,  English  »o„ey  i„v«„d,  .xch.„g:  «  pf,"' 


fll 
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•1  i!! 

n 


'il  «i 


^ 


u 


09.  Milk  is  worth  2H  cents  n   gallon,  luit  l.y  watering  it  (I,     .    • 

71    What  sum  of  money,  with  its  semi-annual  dividends  of  '5'  • 
invested  w.th  it.  will  amount  to  $12750  in  2  years?  "'^'"''  "^  "^'^ 

72.  What  is  the  value  of  property,  if  it  be  insured  f,.r  »  of  u        i 

73.  What  must  I  pay  for  a  draft  purchased  it  9'/   ^j 

cancel  a  debt  amounting  to  $347  50?  ^     "^""^  ''*■  ^ '<>  ^'«=°"nt  to 

74.  I  sold  2  books  for  75  cents  each;  on  the  one  I  eainoH  9nr/        ^ 

4s.  2t  ""'""  •"*  °"  '^''-  "■  *""'  "■■  -»"■  «  "OU"  l»i„g  w„„h 

78.  A  bankrupt's  assets  are  ^  of  his  liabilities,  but  J  of  the  as«.u 

80    A  merchant  sold  135  barrels  of  flour,  part  of  it  at  $5  a  h.rr.i 
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.•nade  in  his  total  income  f  .  fi  y^ars  i^t    J   7"""""''^  *^    ''^'^'^ 
increase  of  $25  a  year?  '"■  ''^'^  riie.y^.j  ^^^  ^_^^^^^j 

83.  A  factory  is  insured  at  ''0'"       if  .i 
the  policy,  is  $,3f,2,  and  the  insnr^n  "  •        I    r  '"'^•"""n'  «'tli  SI  r,0  for 
what  is  the  value  of  the  ,.;;™;r  "  "' '  "'  *'^  "^'"'■'  ''^  "^  '— ty. 

adn^oSLSal^lip  r3?6?^;lr'^^-^  '"  ^  -'-t  to 
(ormcd  into  a  solid  s<,„„i.;    '    ■"•"•"■»"-  ''™P.  ™d  also  ur  il.  being 

S7  iiTsr  i^r:;r -r-  -  "^  -  ^ 

find  my  immediate  gain.  '"""'^y  '^'^  worth  8%. 

;.I.  The  product  of  two  numbers  is  lli-s^   »u  • 
their  l.c.m.  ^"'^  '"  '"H  their  g.c.m.  is  13.     Find 

<i.sco„„t  at  »hich  it  was  putcl.Ld?  '"'  ""  ""»  '»"  <>' 

;o  ^^'.oTi'roL:;  aTd":  jrnu;'  ■"■"""  ™-« •"»™" 

the  sum  and  rate.  ^  """^''^  ^^^^  to  $345-60.     Find 


1 


I 


ta.^AV^" 
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05.  I  owe  S71.M.J,  a„.l  kIv.-  ...y  ,.,.,.  f.,r  .l,,  .|:.ys.  Wlu.t  must  he 
the  ace  ..f  the  note  to  ,.ay  the  exaet  ciel.t,  when  .liseounted  at  a  bank 
at  »',(,  per  annum? 

(MV  Find  the  present  wortli  .  f  an  annual  payment  of  $:m  at  the 
end  of  each  year  for  4  years,  money  l,eiii«  vvorth  ti' ,  per  annum. 

97.  The  ad  valorem  duty  on  20' ;  of  the  invoice  price  of  a  ship- 
ment of  ciKars  was  40',,.  and  on  the  remainder  35%;  the  whole  duty 
being  f.S10,  what  was  the  invoice  i)rice? 

9S.  A  man  invests  $7140  in  stock  at  84,  and  after  it  has  advanced 
to  95  sells  out.     Find  his  gain. 

isr?^'  t!"""^''''^  "'•''  '■'  '''"'■"■  '•'  ^'"'^  f'""  *24«0  and  thereby  lost 
I»  /c.     W  hat  would  have  been  his  j;ain  per  cent,  had  he  sold  it  for  $:U\? 

100^  Max  Pierce  rents  a  farn,  for  ?:iOO  a  year,  payable  at  the  end 
of  each  year.  If  he  does  not  pay  the  rent  for  5  years,  what  will  be  the 
amount  due,  compound  interest  at  7',cf 


1^. 


II 

1.  A  merchant  mixes  te.is  worth  35.  40,  60,  75  cents  a  lb     in 
equal  quantities,  and  sells  the  mixture  for  80  cents  a  lb.     What  per 
centage  does  he  gain? 

2.  A  man  has  SIO,  ?.-,.  and  .?4  bills,  the  number  of  each  denom- 
ination being  proportional  to  3.  4,  and  ti.  If  they  amount  to  {518 
m  all.  how  many  has  he  of  each  denomination? 

3.  Fill  in  the  blanks  in  the  following  bill  of  taxes:— 

Amount  of  Assessment .n^w. 

Taxes: 

Town  rate,  three  and  eight-tenths  mills  on  the  dollar 

vSchool  Debenture  By  law,  one  and  one  fourth  mills  

Harbour  By  law,  two  and  six-tenths  mills 

Redemption  of  Debentures,  one  and  four-tenths  mills 

School  rate,  five  and  one-tenth  mills 

High  School  rate,  one  and  three-fourths  mills 

Total  taxes   
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ihle  i  "^tZl^^r  """""'  "'"^'''  ^^'"«  =>  -^-.  -  also  divis- 
enuan:^r:?B?'  '"^^^"  ^  ^"^  »•  -  ^^-  »-   of  A.  share  .a. 

Africa.   ll,r.OO.OOO;  Asia,   Vmm  OW  TZ  ^"'""'''-    '''•'^'■^^ 

of  the  others?  numbers  will  most  nearly  express  the  areas 

S.  Goods  to  the  amount  of  fnnnn 
companies,  for  S.moo.  »4/;w  and  ."oZ         '  '"""'^  '"  '''  ^^"^"^^ 
be  damaged  by  fire,  t;  theTxtc  U  of  Zo.,T"''"'l'     "  ^'^^  *^""^^ 
should  eaeh  eompany  sustain?  ""  """''  "'  '•"=  ^^'"''S^ 

9.  How  much  hcttcr  is  it  to  loan  9.inn  f„,  -,  1 

■nterest.  than  to  loan  it  at  .r;  conlZ^fd  inter^i^"  ''''  '"'^  ^'"""^ 

12  ft.  wide,  and  10  ft   ;,iX>  ""'"^  "'  ^  ^''°'"  '^  ft.  long, 

11.  What  is  the  difference  betwppn  anr-'  ^■ 
off  3  times?  between  GO  ,„  discount,  and  20%  taken 

loss,  brokerage  being  |%.  '^^^^     ^'"'^  hts  gain  or 

in  goods?  »  01  0,0.     What  amount  did  he  invest 
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Ifi.  A   luniLmnaii  s.)l(l  .{tisjO  hxt  of  l.iml.ir  at  $211'  pir   M 
aiul  Kuiiu.l  -.'S',.      ||„w  ,„,ul,  w„ul.l  lie  havf  gained  ha.l  he  m.1,1  ii 
for  $17  i>tr  M? 

17.  The  assfssal.k-  propirty  of  a  roriHwatioii  is  S;iJ(M)(M).  What 
rate  of  taxation  is  levied,  if  Hie  colleet.ir  receives  |17_'S0  from  a  3'  ' 
commission?  ' 

IS.  A  man  loans  $;{7.-)  at  a  certain  rate  of  interest,  and  $112  at 
a  rate  '_"  ;  lusher.  If  his  interest  for  one  year  from  l.oth  investments 
IS  $47-59,  find  the  rate  at  wliich  c  'ch  was  lianed. 


V  • 


19.  The  joint  capital  of  A,  H,  C.  and  D  is  .$;{ir,0;  A  invests  $' 
for  every  $:{  B  invests.  H  $4  for  C's  $:.,  C  $ti  for  J's  $7.  Required 
the  amonnt  invested  l)y  each. 

20.  A  quantity  of  ^oods  invoiced  at  $127S,  cost  me  in  store  $I4r)'>.;iS 
after  paying  the  duty  and  $14  tW  for  freight.  What  was  the  rate 
of  duty.' 

21.  A  hoy  cngaRes  with  a  farmer  for  a  year  for  .$40  and  a  miit 
of  clothes.  He  leaves  at  the  end  of  9  months,  and  is  entitled  to  .$2.". 
and  the  suit.     What  was  the  cost  of  the  snii? 

22^  The  freight  and  mail  earnings  of  a  railroad  company  amount 
to  $4"()2S") •  4H,  the  passenger  earnings  to  .<!:;i7s.")()7-29,  the  total  ex- 
penses to  $ot)479()-77,  and  the  company  was  al)le  to  declare  a  dividend 
of  4%.     How  much  stock  had  the  company  issued? 

23.  My  salary  is  $1200.  If  I  pay  30^;  of  it  for  board.  20';  of 
the  remainder  for  rent,  15';  of  the  residue  for  clothes.  $71-20  for 
books,  and  loan  40%  of  the  remainder,  wiiat  per  cent,  of  my  salary 
is  unexpended? 

24.  A  grocer  sells  sugar  at  the  rate  of  49  ounces  for  50  cents,  which 
he  bought  at  the  rate  of  50  ounces  for  49  cents.  Find  his  gain  per 
cent. 

25.  A  person  gave  5  cents  each  to  a  number  of  beggars  and  had 
14  cents  left.  He  found  that  ho  would  have  required  •_'•_>  cents  mute 
to  enable  him  to  give  the  beggars  8  cc.  *s  eac»  flow  many  beggar^. 
were  there? 


m  w*- 


"^'■^■f^l    .. 
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-•■>.   A  aiKlIU.u.  <!...,  ,,K,.,.„fvv,,rk  iti     ,S.l,v.    I.        i     .. 
""I  <-  and  A  in  I'  ,l,vs      1/      i      i  '^  •''>-•"  .huI    Ciii|n,|,,v,. 

H-ntsas,,uan;:n;>  '^^ ''""-■•''—'..  is  ,„>.... :; 

---''the net pnH...i;;;:? !:;.*:;;;;;:;-;•' f"y^"i- it.  "<= 

l-is  total  income.  '•"'  '^  ''"  "^^  "-•""'^'  *'  ^^'i-'"'- -.O.  find 

-V  the  o.„.  aft. .  J',.:i;:.:^;:;;";;;;;  ;::i'"^  "^^' "-  --'-^i 
^--.  H.tot:..:t-'.-,rL;i;-:;--t^^ 

•^•^  A   map  of  Ontario  issued   hv  ttio  f 
i^  drawn  on  a  scale  of  S  miles  to  -uHnch.       T   ^"'"^   ^'^'-'-'-ont 
■•f  Seott  measures  ,^    i„„„,  ^  i:^':j\V'^  "'""."-  :r-vnshi,. 
niany  acres  docs  it  contain.'  ^   "'■''*''  '"  "'^l^'^;  how 

•'54.  A   merchant  lost   25' ;    of  eorti;,,         •  u  ,  . 
the  remainder  at  a  gain  of  ;{0-Wh  'T"^^"''^  «"«'l^   ='"d   .sold 

3-     ,     .     ,  .  '  "      ^^  ^''  ''-''  '-  «'■»'»  or  loss  per  cent.' 

pay  on  the  remainder.  uJlitJi^^:;^;''^'''-  ''''■''  ^"^^  does  ho 

30.  Wni.  Brown  owes  S;5.")S.,T>    mri  ♦ 
'f^  '-t  he  discounts  at  the  ha'nk  at  7'     hi      T'T  l'  '""""^'  '"  P^^^  ^is 

-'^7.  The  simple  intere-.  on  a  sum  „f  money  for  -  v  •    ..- 

-r  ...  years  at  2<,i  hi.h.  rate  is  SHO.     ri^rth:;;.^:::;!';^:::  ^"' 
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38.  Find  in  rods  the  leiiRth  of  the  diagonal  of  a  square  field  con- 
taining 40  acres. 

.'59.  In  a  100-yard  race.  A  can  heat  B  by  f)  yards  and  C  l)y  10  yards. 
If  H  gives  C  .')  yards  start  in  a  100-yard  race,  which  will  win  and  by 
how  much? 


40.  A  merchant  sells  12  lb.  of  tea  for  what  17  lb.  cost  him. 
advance  per  cent,   on  cost  is  he  making? 


What 


41.  A  can  do  a  piece  of  work  in  5  days,  B  in  6,  and  C  in  7.  If 
they  all  work  together  at  it  and  make  $21  -40,  how  should  the  money 
be  divided? 

^  42.  Find,  to  the  nearest  cent,  the  compound  interest  on  $187  for 
4j  years  at  12%  per  annum,  interest  calculated  every  4  months. 

4;^.  Three  men.  form  a  partnership,  each  contributing  the  same 
amount  of  capital;  one  of  them  is  appointed  manager,  and  as  such 
is  to  receive  121%  of  the  total  profits.  When  the  profits  are  divided 
the  manager  receives  altogether  $6000.     What  were  the  total  profits? 

44.  A  merchant  paid  $30  for  insuring  300  barrels  of  flour  for  -f 
of  its  value  at  3%.  At  what  price  per  barrel  must  he  sell  it  to  gain 
15%  of  the  prime  cost  as  well  as  the  premium  paid? 

45.  A  man  employed  a  number  of  men  and  0  boys;  he  paid  the 
men  $1-25  a  day,  and  the  boys  50  cents  a  day.  The  average  price 
paid  was  $1  •  15  a  day.     How  many  men  were  employed? 

4f).  A  bankrupt  was  able  to  pay  40  cents  on  the  dollar,  had  not 
a  debt  of  $500  proved  worthless;  now  he  is  able  to  pay  only  24  cents 
on  the  dollar.     Find  the  total  amount  of  his  liabilities. 

47.  Find  the  cost  of  fencing  a  farm  in  the  form  of  a  rectangle, 
whose  skies  are  in  the  ratio  of  4  to  5.  and  which  contains  800  acres] 
at  $l-37^  a  rod. 

48,  A  Toronto  merchant  bought  300  yd,  of  goods  invoiced  in  New 
York  at  $3-60  a  yard,  upon  which  he  pays  an  ad  valorem  duty  of  12^% 
and  a  specific  duty  of  5  cents  a  yard.  At  what  price  per  yard  must 
he  mark  the  goods  that  he  may  allow  16f%  discount  and  still  make  a 
profit  of  33-3%  on  hts  total  outlay? 
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40.   A  man  sold  two  hnr'jpK  tr.r  «onn  1 

.l.=  '™.e'ore'r„'^r  ""  "'""-"  '■"  ""^  "»-  *•»-■'      "a,  U 

•)1.  A  man  insures  property  worth  !l7Vn   ..„  *t    *  • 
may  recover  ^  of  the  yah.e  of  the  pro  erty        -  , h  '"  ""'  "'  '°^^  ^' 

s"ri^,^  which  was  at  2' ;     What  Zt  '         '"■"""""  "^"^  ^"'  '"" 

-  ,,.    What  was  the  preinnim  paid  for  insuring? 

P- 1,"  In; 'eoL?  '''  '^""'^  '"  ""'"«  ^•'"'>^'  --^^^  -  -V  gain. 

pay  the  other  to  settle  the  account?  ^*  '''''  ''"^  *° 

fort  S^  a^;^'"::"  '"^"^^"  ^"'^  ---""'^  interest  on  ,200 
(2;  yea^r  '  """"'   '"''''''  ^^''^"'^^ed   (1)  half-yearly. 

r.f.^^'f  T"'"  "^'  """"""^  '■''^^'^'^''  ''y  a  village  for  taxes  is  ?0<iOn      T, 
rate  of  taxation    s  17  mills  on  tJ,,.  ^  n  *    ^''-     ^'^^ 

5%  of  the  total  taxes      ut t  "     h  "'  ""''  '^"  '^""'^'^tor  charges 

taxes.     VV  hat  is  the  amount  of  the  assessment? 

5S.  An  agent  remitted  to  his  employer  Sil'JTo    o.  .i 
the  sale  of  wheat   after  ,l,.,i„  ,•       ^'"'""y'^'^  *'**'-.  "s  the  proceeds  of 

ness  been  diminished?  '   """""^""■'^'  *>>  '"'»  much  has  its  thick- 


Y7 
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«1.  A  sold  82500  worth  of  k..o,1s  to  H.  at  a  profit  of  0-    and  R 
sold  then:  to  C.  at  a  loss  of  .V ,  .     ,,,.,  .,.,,  e  pi,  for  th/;.. ods 

price  in  New  York  of  .OSSO  .iiar;::;^ ::;n;:^i:^;  ^'"  "'"  '^  ''' 

03.  A  can  do  as  much  work  in  9  days  as  U  can  rio  ;„  in    i    .    ^ 

04.  A   merchant   imported   a   r|uantity  of  goods,   paying  o^r^    „f 
s<,It  Scs""   '"'""'  "'  "   ^"""'  """-  -"^^  ■"«»"»  ,20 

penses  were  C'  •    of  the  total  money  received      lM„d  h  s 

on  the  goods.  '-'-tuui.     1  nid  his  gam  per  cent. 

allowed:     ."((  yd.  flannel  (a    '{sir     ,w.       ,        '""-"""*  »[  i-" ,  being 
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^^'"<'  the  U,ne  an.  sj  /u '"^i";,  ~^^^^^ 

amount  of  tl.e  risk  the  prennum  paid  hy  $07.     Pi„j  ^^^ 

Kamcu  /    ( .      \\  hat  was  the  selling  price? 

oJ'-  w,:::i',':t;;,t;atT,v; "  *r'' "  "■  ■"  "■"-■  -"  '^  '■■ " 

worked  at  it  I„r  2  dlyl'  "'*"' ''  '*  "'"'  "  ""•<■  ''""■ 

0.0  b.gi,mi„g  „,  tt,  ,'„™"  '■^*-'""  »' »  population.     What  had  it  at 

or  "al'"t,;,';;r "?  is^'^h""  r-'r,'  °"--  "-*•- 

m  alloy  consisting  of  22  par  ,  rf  lid  T    .  T  "^t '    "  ''°  *""  "'  ""^  '' 
"P...  ..  .....  and  ho„  .nnr*:,^*  r,.;  t^^lj^  Itd^^ 

80.  When  the  rate  of  interest  is  0^'  „„, 

a  sum  due  in  8  months  is  ii  oTi    \,    "  '       ''""""'  ^^'  •^'^'^«""t  "T 
9^0.     Find  the  "urn  '""  ''""  ^^'^^^  *'"-'  "-^'te  of  discount  is 

81.  A  man  increases  his  income  'Hi'?    u,r  *        r      • 

rrom  the  4  per  cents  to  the  JH-Tr  S  '  [    r1"7f,  ^'^""'^  ^^ock 
former  stock.  '•'■     ^■""'  the  price  of  the 

.82.  A  man  bought  a  farm  for  S400n-  nt  ti,„        i     r  ., 

<!  I'is  taxes,  levied  nn  ?  ,>f  ...  ?'  ''*  *'  '   ""'  "f  •'  '"""H's  he 


paid  his  taxes,  levied  on 


"    the  purchase  value  at   IS  „,il|s  ,,,  the 

1     tit>    L-tLxit-     0~/^lk    • 


"«'»-;  in  another  ,  months  he  ^J       ,  ^^    :    '  "    ''   ''  """^  ""  ^he 
the  end  of  the  year  he  st.!,,  for  ?       i  ">"--"-ts,  and  at 

worth  6%  p^,  ^„,^,,^^^  ■^•'-'X'-       I'n.i  h,  i  gam,  n.oney  being 


fin 

I' 


111'! 
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«.=  purchase.  »„:;>'        '"  °"  """"'  "'•"  ""''  -■'"  '"akc  :m:i  o„ 
"uch  did  he  teLT  5  W  "'"''  """'  '"""  "  '"•="«•     Ho„ 

4orf.ha.^,S':;h^^^!;rM"■;"?  ■*■  r  ^^^ »'  -  >"- 

ou..t.  ""iTfJ' "a  '°  "t'r  ?'""  "''«"■■"  =  ">"'■  i-""  -d 
widi  and  8j"e.  d«pT      '"    '  "  "■=  '"""'  "  ™  "*'  '°"^.  «'  '«< 

.H.  o.h„,  how  sj'S;  :o„:r:/ dtidr  "°"^  ^  ^-^^  '^^^  "■»» 

race,  and  hy  how  much?  «  "  ^o  "  o'  B  s.     Who  w.ll  win  the 

93.  A  draft  on  Dubhn  for  £360  costs  !ill7d7  an      nrx.      ■ 
of  exchange?  51747-80.     What  is  the  rate 


-*^.^'r:":;rM:rir;;r..;;:;i"  "*  - "-  -  =?'v L- 

=m*,',  r  a":r  ";iT,";„ "• '  -  ~-v "»"™.  ..e. 

employrf?  """k  «••  -M,  how  „„„y  „,  ^,,^,|,  ^,^^^ 

-"';•  have  rea.i.ed  ,L,  ILL       [^  TatT',"'^'  '""^^  ^'-'  '- 
What  was  the  price  per  ,...,.,  „e  ^.iH" t^: u,;;:;^::;;  """'  ''  ^- ^^ 
97.   A  farm  is  rented  r  ,r  «-nn 

year.     What  su.n  paid  now  i!'"! ivS  r'^"^"  ''*'  ^'"  ^■•"'  "^  "^^ 
being  worth  5%?  ^'luualent  to  4  years'   rental,  money 

98.  What  two  inimbers    c^eh  of  f 

greatest  common  measure/anc"^:,   rH'"r''  ''''"'  '°'   ^''^  ^^eir 

■"'-'•>'.-5foithe,r  least  common  multiple? 

99.  If  silver  is  wortli  SI    in  ■ 

fi-Ki  the  weight  of  a  ten  do!  a    coS'eor"'  "t^""  *'"  '^^^  -"«• 
•'"d  the  rest  silver.  contam.ng  37  parts  in  40  of  gold, 

^^AZ^::^^^^:^t:^  ^-f--  J-ne  Ist.   mr.  for  4  mo 
Find  the  proceeds.      "       "'""""'^^  ^^  '^  1-"^  on  Aug.  l.^th  at  ^S.' 


111!:, 
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III 

1-  A  man  bought  •'  ,.r  „  i 

Which  was  .30-  alfoveu,;    o^f"'  ^>'  ^°"  ^°^  '^'^  ^'^^'^  f-  ^HTOO. 

I-      W  liat  was  the  cost  of  the  vessel? 

takts  1^  bushels  to  sow  an  acre. 
"s  21  „i,|.  „„  „„.  '      y  °     1»  t.»v„     Tl„.  ra,o  „f  ,„„,i„„ 


i 
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4.  What  is  the  cost  of  ;'..s_'.")  poiiiuis  of  siiRar,  houKht  at  4  cents  a 
pound,  on  which  is  paid  «:i(i •_'.-)  fur  friJKlit,  and  -'J  cents  a  pound  for 
duty  after  deductiuK  1'-",    for  waste? 

T).  Divide  $;^iO  between  A  and  B,  so  that  A  may  have  $4-20 
more  than  14%  of  B's  share. 

(>.  A  man  has  11  hours  at  his  disposal;  how  far  may  he  ride  in 
a  coach,  at  8  miles  an  hour,  so  as  to  return  in  time,  walking  back  at 
the  rate  of  ;5  miles  an  hour? 

7.  A  speculator  buys  stock  when  it  is  L'r»f~f  below  par,  and  sells 
it  when  it  is  19'^  below  par.     What  is  his  rate  of  gain? 

8.  A  druggist  gives  a  11).  Troy  of  certain  goods  instead  of  a  lb. 
Avoirdupois.     What  is  his  gain  and  the  customer's  loss  per  cent? 

9.  A  baker's  outlay  for  material  is  tlO' ;,  of  the  receipts,  and  his 
other  expenses  are  20';  of  the  receipts.  The  i)rice  of  tlour  falls  30' ,' , 
and  his  expenses  increase  10','.  What  should  he  now  charge  for  a 
loaf,  which  formerly  sold  at  7j  cents,  in  ortler  that  he  may  make  the 
same  per  cent,  profit.? 

10.  A  and  B  can  do  a  piece  of  work  in  o  days,  A  could  do  it  alone 
in  8  days.  How  long  would  it  take  B  to  finish  the  work  if  both  to- 
gether had  worked  at  it  for  '-i  days? 

11.  A  merchant  mixes  40  pounds  of  tea  worth  .'57^  cents  a  pound, 
with  (')4  pounds  worth  4.")  cents  a  pound;  he  sells  •J4  poutids  of  the 
mixture  at  50  cents  a  pound.  At  what  price  per  pounil  must  he  sell 
the  remainder  so  as  to  clear  2')';  on  his  whole  outlay? 

12.  My  agent  in  Montreal  sells  a  house  and  lot  for  me  for  $8000, 
on  a  commission  of  Ij'^,,  and  remits  to  me  the  net  proceeds  by  a 
draft  purchased  at  j' ;,  premium.  What  sum  do  I  receive  from  the 
sale  of  the  property? 

13.  A  person  bought  a  house  for  S3000.  He  insures  it  at  l\'~'c 
for  5  of  its  value,  pays  $l-2r»  a  month  water  rates,  and  the  assessor 
assesses  it  at  f:  of  its  value,  the  rate  of  taxation  being  19  mills  on  the 
dollar.  If  the  property  depreciates  in  value  o' ,  during  the  year. 
what  rate  of  interest  does  the  owner  make  on  his  money,  supposint; 
that  he  receives  $;}5  a  month  rental  for  the  property? 
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n.   rind   the  dilTcrenrp  in   »i.,    . 

'^ » ' »-« "J  a  d;;;;,:',-,:.;;;-,:r;;r:;;:,i: """-  """■  -- 

'"."■k.  unci  ru,.  i,.  ,„c  LlLZS,,"""'"' '"""""'  '""'  ""^  «"' 

..« »,  liS™";,,™  i;rt;;;:?  "ti.:."  ™™"'  - "-  '■-'•""i-. 

"K-  expense,  ,„  .he    :,,,:'':;'''>' ''-""»  «-  el" and 

'-  e,n.  ,„  ,„„  ,„„„.  ,,„'„  ,L T„:,;„,°:  *LS,i';;:r  "•■  "-- 

^  years  a.  4%  p„  anllt ,    'o ',"  "rj  "L'Tf'";"  ""  '" 
the  time.  ^"-     ^  '""  the  first  sum  and 

19.  What  sum  deposited  in  a  bank  at  4'~-    f^r  i  r 

.o  »mci.„c ..  „„„„„  .,„.,„„  a„Mt,,;iLTei;!rors  """'""* 

money  being  worth  ij%?  "  ''^  ^''^  '"^'"'ce  price. 

iHishel  did  he  receive  fur  each?  ""  '""''''  Per 

'-er  than  from  the  Tonner.'  ^^ ^ IH a:.^^^^"'  ''' 
of  the  followiii,  expe."  "-S    Z  "  "'  '"  ^'''"■•^"'  "■'  --""t 

-ii's  on  the  cM.ar't::::ioi.'::';  ^"^^^^.^i^'^- «- »--.  i^ 

'^""1.  interest  on  a  n,„rt>ratre  for  ^  t  ,         "  '  °^  ''"-'  ^'^'"^^  of  the 

the  vakie  of  the  farm  '         ''"'"'-'  "'  ''''^  '^""  ^^  O'.c.     Find 
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24.  A  and  B  work  (5  and  7  liours  respectively  for  one  day  and 
receive  the  same  waKes;  on  the  second  day  thiy  work  7  and  S  hours 
respectively;  they  receive  for  their  whole  work  SIHIO.  How  should 
it  be  divided? 

2r).  Water  expands  10^^  in  freezing.  Find  the  weight  of  water 
in  a  solid  piece  of  ice  10  yards  long,  5  feet  wide,  and  10  inches  thick. 
(A  cubic  foot  of  water  weighs  1000  oz.) 

20.  A  farmer  who  had  25  cows  giving  on  an  average  38  pounds  of 
milk  per  cow  each  day,  sent  his  milk  (including  Sunday's;  to  a  cheese 
factory,  for  the  month  of  May.  During  May  the  factory  made  on 
an  average  each  day  (including  Sundays)  20  cheeses,  averaging  78 
pounds  each,  the  month's  make  selling  for  $0407  70.  It  took  on  an 
average  10,  pounds  of  milk  to  make  a  pound  of  cheese.  The  factory 
charged  Ij  cents  per  pound  (of  cheese)  for  making  and  all  other  ex- 
penses. After  paying  for  making  and  all  other  expenses,  how  much 
should  the  farmer  receive  for  his  month's  milk? 

27.  A  merchant  buys  flannel  at  32  cents  a  yard.  At  what  profii 
per  cent,  must  he  sell  it  in  order  that  the  money  he  receives  for  220 
yards  may  be  equal  to  his  gain  on  $480  outlay? 

28.  Find  the  present  value  of  three  sums  of  $500  each,  due  at  the 
end  of  7,  8  and  9  years  respectively,  money  being  worth  5%. 


.    ,      -._  .„.  — .„....^  e""'^^-     What  is  the  total 

amount  of  insurance,  if  I  of  the  amount  is  at  a  premium  of  2%.  J  at 


29.  A  man  pays  $342-50  for  insuring  goods, 
t  of  insurance,  if  5  of  the  ai 

2^%,  and  the  remainder  at  2j%? 

i 

30.  I  bought  600  barrels  of  flour  at  $7  per  barrel,  §  of  which  was 
to  be  paid  in  G  months,  and  the  ba;..nce  in  9  months.  What  would 
be  the  equivalent  cash  price,  the  rate  of  interest  being  6%  per  annum? 

31.  An  agent  sells  4,50  reapers  for  $125  each.  He  is  to  be  respon- 
sible for  the  bad  debts,  which  amount  to  10%  of  the  entire  sales,  and 
IS  to  receive  14%  of  the  good  debts  for  his  commission.  What  are 
his  net  earnings? 

32.  Two  men  start  together  to  go  in  the  same  direction  around 
a  circular  track.     The  first  goes  5  yards  while  the  second  goes  4^ 
Where  will  they  first  be  together? 

33.  If  the  inner  diameter  of  a  hemispherical  bowl  is  21  inches  bow 
many  quarts  will  it  hold? 
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bein^8];'fi^;:e':;:^r  "'"""^^  '-  "^♦-  '^^  —    ^^^   o„e  number 
.>ci::^  af  pi."  '''  "--^'  --'  t"^  value  of  £,00  ,0s.  sjd..  exchange 

the  third  for  4  y^is  a^T  """'  '"^  '  ^'^^'^  «^  •'-•  ".ull 

8%.  but  gained  $16  on  the  who  e  tmnsacr"  ''^'''"'  ''"^  "^  ^^'-'l 
the  two  lots.  ""  transaction.    Find  the  proceeds  of 

is  wtrth^lTe;ts'rdrhe";:Ltrr'3r^''^  ^^^  ^"""^^'  -^  ^^  ^» 

ture  is  worth  38§  cents  a  pTnd    finH  L"        '  "°""'^-     "  ^'''^  "*"- 
kind  in  the  mixture.  '     ^  ^^e  number  of  pounds  of  each 

_     41.  A  grocer  sells  his  goods  at  40^7   r^.^a^      ,t 

.He  t.»  ix  :::^  rptetZor '"  '''«»■  -  -  - '--  j  «' 
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4  "■  wnat  me  second  does,  and 
In  what  time  could  each  alone 
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4...  Two  l,rothirs  n^i.liiiK  in  .lilTcm.t  towns  h.vi.  ;;n.ss  ^,,I  .rk-s 
which  differ  l,y  $'_'0;  the  oiu-  vvl„.  has  the  lar«ir  s;.l,„  v  has  i„  ,,  ,v  m 
income  tax  of  L'J  cents  on  the  Hollar,  an.l  as  a  eo„se„.ienee  his  .ut 
salary  is  SI  •  10  less  than  his  brother's,  who  ,.ays  an  income  tax  of  only 
0  nulls  on  the  dollar.     I'ind  each  of  their  salaries. 

40.  Find  how  mnch  a  niercliant  cheats  a  customer  who  buys  goods 
to  the  amount  of  $:20.  when  he  gives  only  ,{.-,  inches  for  a  yard. 

47  Find  the  dilTerence  between  the  true  an.l  the  standard  linio 
of  Oodcrich,  its  longitude  being  81°  10'  west. 

48.  A  certain  metal  weighs  480  pounds  per  cubic  foot,  and  is  vvortJi 
$00-40  per  ton.  What  will  be  the  cost  of  a  quantity  of  metal  sufllcient 
to  make  a  mde  of  piping  of  !)  inch  bore  and  J  of  an  inch  thick? 

49.  A  sold  goods  which  cost  him  SIOOOO  to  B;  H  s,,l,l  tin  m  to  C 
who  sold  them  for  $11010- l.i.  If  they  each  gained  the  same  rate 
per  cent.,  find  thr  rate  of  gain. 

50.  A  grocer,  by  .selling  5  lb.  f)f  tea  for  a  certain  price  gained  !'>'  '  • 
afterwards  he  increased  the  price,  giving  only  i\  lb,  for  the  s  ,mc 
money.     What  per  cent,  did  he  make  at  the  incn  a'sed  price? 

51  Two  men  starting  from  the  same  point  at  t'lie  same  time  and 
travelling  lu  opposite  directions  are  .{<)  miles  apart  in  4  hours-  but  if 
they  had  gone  in  the  same  direction  they  would  have  been  rij  miles 
apart  m  7  hours.     Find  their  rates  per  hour. 

52.  A  prism  of  lead  is  2  feet  high  and  its  base  a  triangle  whosc- 
sides  are  13  in.,  20  in.,  21  in.  It  is  ma.le  into  a  rectangular  plate  12 
U.  by  lOf  ft.     Find  the  thickness  of  the  plate. 

..J'^'  ''^  I'f ""  '"'''  ''  '"'  ^"''  ^'''""'  «''»'""'«   l-**^^  «f  the  proceeds 
What  would  he  have  sold  it  for.  had  he  gained  14':^  of  the  cost? 

54.  From  a  cask  containing  vinegar  one  third  is  drawn  olT,  and  the 
cask  filled  with  water;    one-third  of  the  mi.xture  is  then  drawn  olT 
and  the  cask  is  a^ain  filled  with  water.     After  this  has  been  done  r, 
times  altogether,  what  portion  of  the  original  quantity  of   vinegar  will 
be  left  in  the  cask? 

55.  What  is  the  amount  at  the  end  of  •-  years,  uf  SlOO  inv.  -k.:  at 
the  beginnmg  of  each  year,  money  worth  4';o? 
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rfK  A  imrdiant  in  ll;nnil(,.M  l.uys  --,  ..,,„  ..r  .     . 
for  To  cents  a  ton       \h-  ,.  ,v    «i  -      .        ""V        ''''''I'  ^""'"'^  "^  ^''-'I 

of  hiturninons  c,.„l «|  U,    ,;;"      "  ^"' ^^^•'«'"-   H  contains -:.- 

ton.andhcalso,..,;,    ,     "    '  ''^   'T^"  "  ^''^•^"'*^  'J-'tV  "f  <iO  «„ts  a 

reckoned  o„  the       ^   ::   "'  /i;;";""^  "^  f  '  ""  •"^-  " <'  '-".ity. 

I  cost.     I-nuI  l„s  gan>  l,y  celling  u  at  S^-.^O  a  to,, 

-t  wo,.,d  Have  co. ,.,  .^.^r.^^v^  'z'l^Jt:::::-- 

comn,issio„    for   sZ«   ^[ll^'^V^    "V'""«e  ''-"«  1^^  cents  a  ..arrel. 
calculated  on  sales?         "'    "  Si'^iranteeinR   payment    ||'X. 

•It  the  hegmning  of  the  time?  >  "^  9i.iU.J  _1.     What  was  it 

00.  A  man  insnres  a  house,  worth  SIOOO    sn  .1,  ♦  • 
he  can  recover  |  „f  the  vdno    .f  u      u  '^  '"  '•'^'^  "f  ''«s 

paid  for  insuring      W    ,t  w  s  ,  '      '"''  ""'  ^'"-'  f"-^'""""  "^  -'% 

■ng.      \\  Hat  was  the  amotmt  of  insurance? 

nJ;iJ.:;:::zv;,x';rr  »H'",f ""  i^'^'  ^-* "- " 

o.»  pa„c,  ,„.  „,„„  ,„ ,,;  „.,„„;,  ■"";;-  ;;'^;j;'- t-i""  .ho 

02.  I  bought  3(»00  bush.  Is  of  «heil  -.t  «,    i<; 
at  the  end  of  a  year.     I  imnu-diat    y "    ,  u  '     S,  Z'T\  7'''''' 
and  put  the  money  at  interest  at  If.  w  '       '""'''''•  ^^^h. 

>ose  by  the  transaction  at  t.^^nd  j't'he  yeaT;  "'"'  ""'  ^  ^'^'"  ^ 

a-u„t  of  .he  latter  sl^lri;;:,;;;- 1;:^  '  '-'    ^"^  ^'  '^^^     ^hat 
'■•4.    F:!id   the   WeJL'ht   of  •'!   ff     ^f 

-'in.  a,Kl  out.-de  dia,neteV'>'  i,     tt   ""^'^'T/^•''^  '"'^'^^^  ^l'-'"^^^^ 
r-r  cubic  foot.  ~'       •  ""  "'"'""■'^'  "f  ^I'i^-h  weighs  475  lb 
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tM.  A  omimissinti  iiuntinil  li.ul  sl,ipp,.,|  ,„  ,,:,,,   ,ono  ,       , 

.^.nr,  ..uMrKK,  ,...„.,.  ..f  .,...„.       „,  „:;,  ,^  J         ••^^,,,  ^;;  ^^ 
st..raK.  .,f  tlu.  (lo„r.  .{  cv„ts  a   l.u.hd  f.,r  the  wh..,     «,;?   IS    r       T 
-H  ;  u.y.      If  ho  SO.H  the  fl.,ur  at  *H  a  ..arr.l,  ,.„  a  :„.t..n..n  •':'■' 
an,     ,.e  w»..u  at  »0  cents  a  ..ush...  ..n  a  co„.,..i.sio„  of  :>  cc.  t"      .^l.;! 
what  sum  did  he  remit  to  his  employ.  r» 

•>••..  A  farmer  l.orrows  $l.-,(m  at  7';.  a,ul  agrees  to  ,,ay  hoth  ,.rin 
*i7.  A  .IruKgist  marks  his  soda  at  .SO';   profit,  l.ut  l.y  a  mistake 

r,S,  Two  circular  plates  of  solid  Rold.  each  one  ineh  thiek  the 
d.ame ters  of  whieh  are  9  and  12  inches  respeetivelv.  are  me  ed  imo 
a  s„,gle  circular  plate  one  half  inch  thick.     Fi„d  its'  .lia.neter 

on.  The  assets  of  a  bankrupt,  which  amount  to  $7200.  are  to  he 

n :;';'  rro'v^v"?""""  ^.  "■■''  "■  ^••"'^*^  '-^--^^ »'  ^"^  •-* 

ness  are  as  4  to  f,.  A  acts  as  assignee,  and  fr,r  his  work  receives  3* -A 
o  the  assets.  The  remainder  is  to  be  divided  between  them  n  the 
above  ratio.     What  share  of  the  assets  does  each  man  rec-eiv^? 

70.  A  grocer  has  280  lb.  of  tea.  of  which  he  sells  SO  lb.  at  30  cents 
a  pound,  and  gams  only  8%  at  this  price;   he  now  raises  the  pi  e  so 

pound?""         '  "  '''  "'""^  "•'•^^-     ^^''^^  ^"-  '-  "-■  -"at  a 

71.  A,  B,  and  C  work  6,  7.  and  8  hours  a  day.  respectively    for 

•'  d  I'v^^mTr  r'"l  '''  .""^  '''''  ^^-^^^  '^'^^■y  «"'^»^  the  wo'rk  n 
for ■  r  ?  ""u''"^  ^'°"""^'  ""'^  *"""■  '^  '^■■'y  •^''tra.  If  S91 .30  is  paid 
for  the  work,  what  should  each  man  receive? 

72.  A  merchant  sent  his  agent  $(il.50.  with    instructions  to  deduct 

?:u    1  "*  "^  ^'■"^^'  ^"^  insurance  amounts  to  $2.50  at  wh-.t 

niust  the  flour  be  sold  a  barrel  so  as  to  make  a  clear  profit  of  15^^' 

q  m''^;,r°K  r""'-  '?"''  ""''  •'"  '°'''  ^*  ^-  to  pay  a  debt  of  J;7470 
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"*    A  mcrchiuit  sold  k  of  a  l„,  ,.f         , 
remainder  for  KV;  „(  co  ,     h   '"V  ^/'""'^  ^'*  ^'  «'*"  "f  :' 

'•>    How  much  »pi    <<'r..<i.  -. 
r-onnds.  worn.  .iO  c^i  ;  I"  ^^ij  ^^  ^  r""-  "'-'  I  „.,.  .  „  ... 
cents  a  pound?  "^     ^'  '"  ^'  '"  ^"'"'  ^'  "-ixture  worM,    ",:=; 

Brown  ^  -'^^eir  ^o?:?^;,^;:,^^'^^'^'""^'''''-  ^^  ^-^  that 
and  the  halancc  of  the  prof"  s  f'  "  H  [  ?■"''''""  ^'"  '''-'"-^. 
'nvcstmenu;    Brown  pu  s  in  o  thl  h  ".    '"  f'^"""^'"'"  to  their 

If  Brown  received  $3.i  mo  e  of  he  ,'"T^^;»'-^««  --""l  Stuart  $1500. 
tl'e  total  profits?  ^'  "™'^^'^  ^^an  Stuart  did.  what  were 

77.  A  person  invested  in  if  ^t    i 
his  investment,  after  pivi"  ';  .,""'•  ^''  "^  '"  ^--ve  51-  clear  on 

What  was  the  market'^ri    'o     he    ^k  T  l'  '"  """^  "".  ^''^  ^«""- 
1  or  tne  stock,  brokerage  being  |%? 

Hi.'i^t^'Slrl^'!^,*'^'^  --"  "^  «-^^  to  his  agent  to  sel, 
-les.  or  ,'■,  w1.;T  L^a  .:r'?r  ^"\«"--»-''  P^vment  l 
terms  but  part  of  the  sales  being  worthr"^'"!  ""^""'^  '"^  '^"- 
-Ptmg  the  other  plan.     „..  ^^^^  ^Jr^^rbt^f  - 

tio/of ;:  s^'xiL^^"^  :::tr  *'^"  ^'"  ^-^'  -^^  -^  ^  p^r. 

"old  a  sum  equal  to  the  co  t  of  tV     r\      "'  '''''''''^  ""  the  part 
he  sell?  ^°^'  "f  the  ent.re  lot.     How  many  acres  did 

^ur.r  HeltrchTil^tr  m\'^T  '"-^^  ---  to  Ham- 
cents  for  1  mark.  The  exchangcrtw  r  vr  "'  "'"'"^'^  ^«  "'^  ^6 
's  »1  •  S.-J  for  £1 ;    that  between  r      !,  ^  ^''"''''"'  ''^"^  ^"^^n  (Eng  ) 

and  that  between  Paris  and  h-^"' '""^  '''"'  "  '"  '^'"^^  '°^  ^^ 
Which  way  Should  the'rrchan^,'^;:Smuf  ^^^""  ^^^  ''  --'^-     ^V 

sonfagt/i?";'"'^'  '"  ^'■'"'^••*>'-  "'"-"tine  to  ,.,600    to  hi    , 
'    '^''^  '•  and  i(  years.  resDortivpi.,   ■  ,  '        "'"  '^o 

•oaned  at  6%  per  annum,  simp'! t  et;  "JLhI^'^'  *'^'  ^'^  ^"""^ 
became  of  age.     How  did  he  d^de  It  >      '  *"'  '^""'  ^^^"  they 
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82.  A  man  rows  .i  miles  down  a  strca.n  i„  .{()  ,„i„utcs,  and  hack 
m  «  mmutes.     iMnd  the  rate  of  the  .trcam.  a.ul  of  the  man  in  st.H 


11^ 

m 


I  ii 


83.  Three  men  rent  a  pasture  for  SMo.     The  f.rst  puts  in  4  horses 
or  8  weeks;    the  second  f,  horses  for  11  weeks,  and  the  third  0  horse 
for  5  weeks.     How  much  ought  each  to  pay? 


84. 


I  took  a  risk  at  if; ;   reinsured  S4000  of  it  at  2-^.   and  .Sf.OOO 
My  net  premium  was  $2(3-50.     What  amount  was 


more  at  2|% 
insured? 


85.  A  merchant  buys  sugar  at  5  cents  a  pound;    in  sclliuK  it  he 
wastes  7-;,  and  20^,;  of  the  sales  are  had  debts.     At  what  pric^  p 

transactTon'        ''"  '""^  '''"''"''"'  ""  ''  '°  ^''"  ''^"^  ""'  "^  -!'"'- 

80  Find  in  square  feet  the  area  of  a  triangle  whose  sides  are  104 
feet,  111  feet  and  175  feet. 

87  A  square  box,  whose  depth  is  14  inches,  has  a  capacity  of  4 
cubic  feet  113  cubic  inches.     Find  the  length  of  a  side. 

88.  A,  B,  and  C  do  a  piece  of  work,  and  are  paid  $42  for  it  The 
money  ,s  dmded  according  to  the  efficiency  and  time  each  worked- 
A  s  efficiency  is  to  B's  as  2  to  3,  B's  to  C's  as  4  to  5;  A  worked  6  days.' 
B  7  days,  and  C  8  days.     How  should  the  money  be  divided? 

89.  A  merchant  sold  27f  yards  of  cloth  at  a  profit  of  15%,  and 
39,8  yards  at  a  profit  of  77.,  and  found  that  had  he  sold  it  at  a  uni- 
form profit  of  11%,  he  would  have  realized  S4-88  more  than  he  did 
What  was  the  cost  price  of  the  cloth? 

90.  A  merchant  sold  cloth  at  20%  gain,  but  had  it  cost  $49  more 
he  would  have  lost  15%  by  selling  at  the  same  price.  What  did  the 
goods  cost? 

01  A  house  that  cost  $15500  rents  for  $155  a  ,  .onth.  It  is  in- 
sured for  $108.50  at  *%  yearly;  the  taxes  are  15  mills  on  an  assess- 
ment of  $12450,  and  $346-45  is  spent  each  year  on  repairs.  What 
rate  of  interest  does  the  investment  pay? 


\  11 


nit.m^-*   ' 
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'•e  work  cannot  he  co„,p,,Uc    .^    ":,"   ''"'/^■■"'-^-  -IM-sin,  t,,  ^ 


n.!.  A 


•'•>■   .A  ni:ui  nicronscc  i,;.  .  . 

the  latter  stock.  "'"^    '-   '  ^-       I'i'ul  the  price  ,,aic 

^*-  "^''c  compound   inte 


L'IflOO 
aid  for 


the  rate. 


^■rcst   on   SJoO   f,,r  •>   , 

''"■  -   years   is  $.-,0.      pj 


nd 


f'f'-  A  man  sol.l  an    irti,-!,. 
^-  ^1^0  less.  He  .ou.d  hi"  lo  "  ^^^^  ^  ^^       "  ^e  l.d  sold  it 

'•     ^ '"^'  "^'^  ^■'^t  of  the  article. 
97.  A  man  sold  two  horses  for  ,.        , 
-'c   and  losing  10%  „„  the  othe  iT  T'T'''  *-'-"■""«  10-,  on 

acfon.  n„d  the  cost  of  each  horse  '  '"^^  '^^  ""  '"^^  "^ole  trans- 

;"'-^"  "^:  S;^.:*::;^^:;;'  ;;-^7  ^-  ^"^"^  -■"  ^-ested 

ransact.ons  amounted  to  S240      w  ,t  r  ^     r','  ^■'^'"'"--"  on  both 
'"  '^'^'^'^  ^^«e  being  the  same.'  '"''^^  ^'"'  ''^'  '^'■arge.  the  rate 

09.  A  person  has  -x  sum     t 
n-c  4%  than  4|%  ;tor  ^  ^^f /V"^^^^  "■^■^"  -"  ''UV  S1200 

•-^um  m  these  securities.  "  ^'"-  '"^"'"^'^  froni  investing  the 

:'"rf  89  o '";lp;eu;:;:!l "'  ;:;;^  ^i;;"  -P'-^  are  found  to  wHgh  77  oz 

'"•  -n  diameter,  if  9  in.  of  .o'  r  d  iTL  d    '''  ''    ''  ^''"^^  ^^^  ^ 

^  I  '"    ■"  diameter  weigh  38^  oz. 
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IV 


1.  A  imrdianl  l>uys  I  I  10  yard,  .,f  clnth.  Uc  ^clls  ',  nf  it  at  a 
sain  ..f  S'  ,  ,  ;.  Mt  a  >;ain  ..f  IL"  ;.  ^  al  a  Kaiii  ..f  1  I' ;.  ami  tho  nMiiaincu'r 
at  !l',  l..s^.  Had  la-  sold  the  whole  at  a  Kuin  of  ■>'  ;  la-  would  havu 
received  S2:5-o()  moie  than  he  did.    What  was  the  cost  price  per  yard!^ 

•-'.  On  March  L'.'^rd  a  hank  save  me  ?S1.-,  for  a  note  of  «.m;0,  which 
It  discounted  at  S' ,'.      When  was  the  note  due? 

;{.  Does  a  merchant  Kaiii  or  lose,  and  how  much  per  cent.,  by 
sellinR  half  of  a  Inirrel  of  susar,  siviiiK  only  l",  onnces  to  the  pound, 
and  the  other  half  KiviiiK  17  ounces  to  the  pound? 

4.  How  many  bricks,  0  inches  loiiR,  I.}  inches  broad  and  1  inches 
thick,  will  be  re.iuired  to  build  u  wall  4.")  ft.  loiiK,  17  ft.  hish  and  }  ft. 
thick,  supposing  the  mortar  to  increase  the  volume  of  each  brick  (i! 
per  cent.? 

5.  A  and  R  had  the  same  amount  of  money;  A  lost  80',;,  of  his  in 
speculation,  and  B  sained  4,V ;,  of  his  in  another  speculation;  both 
together  now  have  $104 -SO.     What  sum  had  each  at  first? 

0.  In  a  poorhousc,  where  there  is  always  the  same  number  of 
inmates  to  be  fed,  the  contract  price  of  meat  rises  2")';,  and  the  daily 
allowance  to  each  per.son,  at  the  same  time,  is  reduced  from  9  ounces 
to  7  ounces.  If  the  yearly  charges  for  meat  are  now  $714,  what  were 
they  before  the  rise  in  price? 

7.  I  invested  $4200  in  real  estate.  I  insured  the  buildings  for 
$.'i;500  at  a  premium  of  l\  per  cent,  for  three  years;  paid  the  taxes  for 
one  year  on  an  assessment  of  $;51.iO,  the  rate  being  l,j  mills  on  the 
dollar;  and  paid  $125  for  repairs.  At  the  end  of  one  year  I  sold  the 
property  for  $4()00,  through  an  agent,  who  charged  l|  per  cent,  com- 
mission. During  the  year  I  received  $004  as  rent;  and  on  the  sale  of 
the  property  I  received  from  the  purchaser  two-thirds  of  the  insurance 
premium  I  had  paid.     Find  my  net  gain  on  the  transaction, 

8.  Find  the  present  worth  of  a  promissory  note  of  $728,  due  2 
years  hence  (a)  at  simple  interest,  (b)  at  compound  interest,  money 
being  worth  0  per  cent. 

n.  A  circular  race  course  is  22  yd.  wide  and  has  an  area  of  12 
acres.     Find  the  diameter  of  the  inner  circle. 
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10.  If  stock  at  7^;,  discount  will  „..v  r,"   ■  » 
"-"t.  a.  what  rate  of  discount  wo    d      In  e't  TT  7  *'"  '"^•^^*- 
interest."  "'  '^  "'>^i^  t"  l)e  bouKlit  to  pay  9% 

11.  A  merchant  paid  S2.iS-S0  dutv  on  oj        ,        , 
«l  -7.'  a  gallon,  u  leakage  of  U  '  "   „    ^     "  ~\  '^''^^  »f  ^yrup  worth 

Wlmt  was  the  invoice  1  nu.ner'.       "'/'"""'  ''  ^'''-'  -■^^-'  house, 
duty  being  20' •?  "'  '"  ^^""""^  '"  '^ach  cask,  the  rate  of 

of  the  note  so  that  when  d    11    u.  ":;!';       ''"V""^'  '"-•  ^'^  ^^^ 
realize  the  amount  required.'  ''""'  ^'  '  "^'^  ^^'"t-  't  »-lll 

ii.  A  consignment  of  1000  hl.l    ,^f  n 
merchant,  with  instruction    to    e  )    t     h  ^  "'^  ""'  *°  ^  commission 
draft.     The  consignee  pays  for      L     .        ?'""'  "'"  "''  '^^"^^'^ds  by 
sens  the  flour  at  SS.,o  pirl^:;  ^       l^j;'!-'-  "l^--  ^^^O-S^ 
V,.  Premmm  for  the  draft;    how  ^n..l^^^^:iZZ:::i:^r' 

1-1.  A  merchant  bought  100  h>rr,.i.     r  r. 
and  the  remainder  at  So  a  ba      1     ,  .      u-   ""T  "'^'  '''  ^'  '-^  "-^'"e'. 
and  the  latter  at  14'  '  l„ss   h         \  Y         "*-'  "'^'  ^"""^■•-  "^  l-V^  gain 
"ow  maa.  barrels '.f^^^rchd  ^ Uy^^^^  '''"'^'^  ^  ^'^^  transLtio;! 

rowJi  U.:'r:':;:rf  ^^^^ --  «^  -a-d  at  S.7..0  an  acre,  bor- 

m  an  acre,  and'the  remaind  r        ^       ''"  '^^^  "^"  ^^'""^  *  ^'  '^  ^t 
•o-'e  by  the  transaction.^  ^^  ^  ^"  ''"'"'^^-     ""»'  ^uch  does  fae 

-edit  of  the  n,  m  annually    and  the        '  ''""  ''^'  "''^«'^'  ^'>  ^^e 

proportion  to  the  capital  hu-ested  L  "^''''t'  '"'"'''  ''^'  •'■^•'''-'  ^ 
A's  share  of  the  profits  s  817-  r  ,'  .•''  *'"'  '""''  ^^  ^'^'^  V^^r 
realised  o„  the  entire  capUal.  ''   '''^'   "--"tage   of  profit 

i-.«  ^hSir^o  rmirh^  r"  ^^^^r  ^  --  '^^  '--^  -^  -t- 

-hich  he  insures  for  itsTul  V  Uaon^^^^^^^^^^  ''T  ^^  ''^  ^^'•"  ^">'^  -e. 
at  its  full  value  (the  rate  of  t  ■  /  .  •  I  '•  ^""'  "•"''•  '^  ^^^^'^-^ed 
■^-  pays  SI  .25  a  m,;!,  ^^  :;^^'!;^  '!  -»-"  ^'^  dollar..  He 
-'■  ^"^  of  the  year  receives  2^  ::::i:';;'Z:i:ZS'  """^''^^  ^^  ' 


h 
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Nil 


if 


IS.  I  .nvested  $22  14S  ,„  st.K:k  at  107^.  brokerage  J  per  cent,,  and 
sold  ll.e  stock  at  194|.  l.rokeruKe  i  per  cent.,  haviuK  in  the  meantime 
received  a  dividend  of  C,  per  cent.     ImiuI  my  net  j;ain  or  loss. 

10.  A  commission  merchant  sold  llutir  on  a  commission  of  §%• 
with  the  net  proceeds  he  hoiiKht  tea  on  a  commission  of  >'■  •  the  total 
commission  was  $.J0.     Find  the  cost  of  the  tea. 

20.  A  lot  of  land  in  the  form  of  a  rectangle  contains  0  ac  132  sci 
rods;  its  lenK'th  is  to  its  width  as  21  to  115.  Im.uI  the  number  of  rods 
ot  leiice  retpiired  to  inclose  it. 

21.  In  what  time  will  S;50.t41  ^ain  $221010  if,  at  the  same  rate 
the  gain  on  ?2  1044 -10  for  I  year  and  i:,  <lays  is  $2500.92?  What  is 
the  rate  per  cent,  per  annum  (:H',r,  days  to  a  year)  ? 

22.  A  builder  takes  a  contract,  and  at  the  time  the  material  will 
cost  jnst  twice  as  much  as  the  labour.  When  one  half  of  the  material 
IS  secured,  and  one  third  of  the  work  ,,erfonned,  the  cost  of  material 
rises  o  ,f .  and  at  the  same  time  the  cost  of  labour  falls  H%  As  a  con- 
sequence the  builder  saves  $10  on  his  first  estimate.  What  was  the 
first  estimate? 

23.  I  bought  French  goods  for  7490  francs,  and  paid  an  import  ad 
valorem  duty  of  ir,  per  cent.  I  sold  the  gowis  for  £420  iMi.d  mv 
gam  or  loss  in  dollars  and  cents,  if  £]  =25 -22  fr.  =$4  87 

_  24.  A  man  borrows  S2500,  and  agrees  to  pay  both  principal  and 
•nteiest  in  3  equal  annual  payments.  What  is  the  amount  of  each 
payment,  interest  being  at  5','  ? 

25.  Assuming  that  no  lead  is  lost  in  moulding,  f,„d  the  greatest 
number  of  bullets  5  of  an  inch  in  diameter  which  can  be  moulded 
fnmi  a  n.ht  prism  of  k-ad  2  feet  high,  having  a  triangular  l,ase  with 
sides  13  in.,  14  m.,  and  15  in. 


2l'>.  A   tradesman   marks  jijs 


goods  at   two  iirices,  one   for  ready 


money  and  the  other  at  a  credit  of  six  months.     What  is  the  ratio  of 
these  prices,  if  money  is  worth   10  jur  cent? 

27.  A  merchant,  after  rciucmg  the  marked  p.  ice  of  an  article  bv 
three  successive  e.pial  rates  of  .liscount.  sold  for  $21-,S7-  the  narked 
price  being  $30.  what  was  the  rate  of  discount? 


f.KN-eRAL   PROBLEMS 


sufn:^ie,U  l^for'j?2vvs  each  '  '^""'^"'^^'  ^""  -'"ch  will  ,u.Id 
corn  siluge  per  dav  for  ir,".  bv,  iT'"'  ?"  ""'■"■''"  "^  ^^  "'  of 
vveiKhs42II..  an.I  the  silo  is  15  fee  i,?  7  ""'  "'  """  ^"='«« 
Iitiglit  be  ?  ^    "^'   '"    <i>ameter,    what  must  the 

^^^^^  A  person  ,.,sS,.,   .Ofor£.nOs.     How  .as  sterHn.  exchange 

dollar.  a,ul  although  i„  the  ^tc^, lee'  isTl ""  "'"'  '  '"'"'^  ""  ^'- 
."the  former,  his  taxes  were  SO  ^  s  ^  „  M  ""  *'""  '""^^  *'-" 
latter  place.     .  ^''^-     ^  '"'^  '"^  income  tax  in  tlie 

32.  A  certain  railway  company  is  able  fn  ,.     . 
%^o  on  Its  entire  stock    but  tl .  r.  r  ...       ''''''''""''  "  ''ividend  of 

-"id.  is  guaranteed  S';,  ;he  ord  „  r't^  .T.T  °'  ''"^^^■-"-  ^^-k 
I^ind  the  total  stock  of 'the  compan^  ^'"'^''''^''^^^^  ----  «r.Iy  4%! 

33.  I  !)ought  04  yards  of  cloth  -,f  «.-  7a 
."  I»..h,  find  .K.  ,.,„„,  pH*t;'Jd'™;S;  "  "  ''"'■""  "'' 

-..  HOW  „„,  „„  ™\''r„r:„:r;;::"ri;'',s>» "  -^^  '- 

he  eets  4n'  /  „f  :.   . , co.iectmg.     On  stung  for  the  r-.maiuder 

'C    nrii     1  n/'  «... 


Wha'. 


per  cent 


I'P  gets  40"  nf  I.    7   7,         eouectmg.     On  suin 


'I 
til 

i 

ill 


li 
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38    \Vhen  exchange  at  New  York  o.,  Paris  is  r>.m  francs  per  $1 
andatPar,s„n  Hambur.  2-12^   francs  per  mark,  what  wil  be  th' 
price  ,n  New  York  of  1  lo20  marks  of  Hamburg? 

1        T,  """  ^'  ^'^  ''"''^  ""  inspection  that  A's  is  10 

per  cent,  better  than  H's    qiui  rv  ;=  r  r,  .  ^  i>  is  lu 

sion.      What  sum  r    ist  he  remit  to  each i- 


40.  What  is  t 
6  in.  in  diamete 


cost  of  polishing  a  cylindrical  marble  pillar, 
'  12  ft.  long,  at  $1-2-)  a  s.iuare  foot?- 


ft. 


41.  Findth 
surface  of  a  cy 
of  water  weiRl,  , 


w       It  of  a  coating  of  ic-  one  inch  thick  on  the  curved 
,'i      "'"^  V^-  ^°"^  ''"''  f  '"•  "1  diameter.     (1  cu.  ft. 


water  exjiands  ,'„  in  freezmg). 


42.  What  rate 
alent  to  20  tnd  25', 


SCOUT,'  taken  olT  twice  in  succession  is  equiv- 


43^  A  man  owes  m.  S2(w  due  in  8  months,  and  $200  due  i..  lo 
months.  I  accept  h,s  note  for  $400  due  in  10  months.  How  much  do 
I  gam  or  lose  by  the  transaction,  money  being  worth  8-  per  annum" 

44.  What  part  of  the  value  of  a  house  must  be  insured  at  3'^  so 

ha    m  case  of  loss  the  owner  may  receive  ^  of  the  vah-e,  in  addi  ion 

to  the  premmm  paid?  luuiuon 

45    Fi.ul  the  amount  accumulated  at  the  end  of  4  years  by  a  per- 
$2<)0,  the  bank  paying  4' I  niterest,  compounded  half-yearly. 

boxIft'^'So' "  T"  "l"/'  'r""'-  "*  **  ^^'  '''  '^-  f'-  t"  --ke  a  closed 
sions),  the  boards  benig  1  inch  thick? 

t  tic  A  ^'"''"  T^  ''^*  ^''"'^'  ^'  '""'=''  ^^  a  '^«»se;   I'y  selling  the  house 


to  SI  ^qnon        "  ^       compound  interest,  added  yearly,  am< 

to  $129000  m  2  years,  and  to  $178500-25  in  4  years.     Find  the 
of  money  and  the  rate  per  cent,  per  annum 


amounts 
sum 


OFVRRAI,    PROHLRMS 


49    A  u  ^^ 

'^ash.     If  ,n„„,y  .,  „,„^^,  -"^  «h'ch    K.  was  ofTcn-d  4',   discount  f^ 
get  the  goods  l.y  this  oiTer'  """'"'  '"'^^  '""^■•'  ^■'■^-'apcr  can  he 

•"'0.  A  floor  Ki  ft    1      .w,  r     .         . 
-■7  l„cl,e,  „.M,,  „,„,  l,avi;,,"  ,    ,  °  '»  """■>l"oly  oovercl  „U|,  ,„„„ 
<1.^'  «r„.,  i,  ,„  ,„  .„„,,„,,;,';•  "k-l.  ...atCc,  every  :,  ,.,., 

-  •■■  -. ....  .„,.  „„™,  .;„„  :::':„tr-";;:';;.:,;^= "'"» '™ » 

'■ -"'  ■»"-•  ^'  --  '■:t.H'C  i;  ■;:•;::„,.:- 

■■  .-'  «'....  per  „„„„,„  „„  ^^,  „,„|;,;:™"  ""•  .l'«  ...vc-Mor  „,,y  „,,„„ 

them  w.re  sold  at  17.1  per  cen,  /"'  "^^"t-  "f  the.r  claims.  B„t  3  ,. 
-,2;^l  per  cent.  U.^oJ  ll^^'^J^^''-^^  value,  and  the  re.;  ■.i:,:^ 
''"1  '"^  creditors  reaIi^e?  ""''  '"^'"y  ^"ents  on  the  dollar 

•5tj.   F'ntlhowmucha  man  uiii  r.1       .    • 

-Je.  and  takes  2  minutes  turZIJ:;;^^"'  '"""'  ^"^^  ^'  '^h- 
'"•  •'^  person  l)ornnvs  S'.nn  . 

'f  «i^"t  With  s.io..a  A '";:;; ^';:"  "'^'■'  ^-'  -  j--  .,nd  „av. 

charged  inten.t.^  ''"  '"*'■  "^•'-  -^"U.  per  annum  was  he 

'>S.  A  grocer  honclit  i  sf.^oi-     r  .. 
;f  ■     When  he  had  ^..d'j  o         t^;.  r^'^'il'V^  ^^■"  ^•^' '    -  it^ 
'0  cents  a  pound,  and  soKai.ie.l  o„h-  '    V"  """'^  '"  '''^'''''  ^''^  Price 
^^•I'-t  price  he  paid  for  the  tea  '       "'""  '"■  ''^'^  "''^nded.     Ki„d 
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M.  I  houKht  goods  at  S.-)-70  on  4  months'  credit  and  sold  them 
immediately  at  $(il2  on  such  a  term  of  cre<lit  as  made  my  immediate 
gam  i\~3'/f  ReckoninK  interest  at  4';  per  annum,  how  long  credit 
did  I  give? 

(.0.  A  person  makes  7' ,'  clear  on  his  money,  after  paying  an  in- 
come tax  of  2  cents  on  the  dollar,  l.y  investing  in  .Y/o  stock  Kind 
the  market  value  of  the  stock,  if  a  broker  charged  |';  for  transacting 
the  business. 

GL  A  dealer  shipped  400  bushels  wheat  («:  $1.40,  800  bushels.(« 
$1022,  and  :i00  bushels  C«  $1-20,  to  his  agent,  who  sold  the  first  at 
20  per  cent,  gain,  the  second  at  15  per  cent,  gain,  and  the  third  at 
46  pep  cent,  loss;  the  agent's  commission  was  .i  per  cent.;  and  other 
charges  were  $8;{-44.     Mnd  the  dealer's  gain  per  cent. 

62.  A  merchant  lost  Oj ';;  by  marking  his  goods  at  a  certain  per 
cent,  advance  on  cost,  and  theii  giving  the  same  per  cent,  discount- 
what  was  the  rate  of  discoinit? 

63.  A  rectangular  room  has  its  length,  breadth  and  height,  as 
7,  6,  5,  respectively.  Its  walls  were  decorated  at  a  cost  of  50  cents 
per  square  yard,  and  its  ceiling  finished  at  the  same  rate  The  bill 
for  the  whole  was  $344;  what  will  be  the  expense  of  covering  the  floor 
with  carpet  at  $1  -40  per  square  yard? 

64.  The  value  of  an  ounce  of  the  gold  of  which  sovereigns  are 
made  is  £3  17s.  lO^d.     What  is  the  weight  of  1869  sovereigns? 

05.  A  town  borrows  $12000,  to  be  repaid,  principal  and  interest 
in  4  equal  annual  payments.  Find  the  annual  payment,  money 
being  worth  6%  per  annum. 

66.  A  grocer  wishes  to  mix  47  poimds  of  tci  worth  40  cents  a 
pound,  with  a  certain  quantity  worth  ;5,-)  cents  a  pound,  so  that  he 
can  sell  16  pounds  of  the  mixture  for  $(i.07.  How  many  pounds  of 
3r)  cent  tea  must  he  use? 

67^  I  bought  5  hogsheads  of  molasses,  each  containing  84  gallons 
at  12-2  cents  a  gallon,  ami  jiaid  $25  for  freight.  Allowing  10'','  for 
leakage  and  waste,  5';,  of  the  sales  fur  l.a.l  dei)ts,  and  2|',-  of  the 
remainder  for  collecting,  for  how  much  a  gallon  nuist  I  sell  it  to  make 
a  gain  of  20' o  on  the  whole  cost!' 
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(19. 


An  agent  s„l(l  a  consignment  of  a,„.Ies  o„  . 

eductmg  his  commission  and  r  s^  vt         '  "''"'"''^^'•'"  "' ^ 


After  deducting  his  commit  ,"  ^  """  "'  '''  "'"""--"  -^  ^^o 
the  freight  at  20  cents  per  Zi  IT"T' n  '''"'"'''''''  ^"'"  «"  Pay 
on  a  commission  of  2'';      T,re  ,'  ''"  """^  ^^  *-'•«»  I^r  clt 

amount  of  flour  bought  '^^ornmission  was  m.     p;,,,,  ,J^ 

is  c'v^tr!;;^-^  :r  ;t^:: -;-  and  .  inche.  in  diameter, 
each  .0.  inch  radius.     Pi„d  U^tZ:^;::;^^^^'''^  "'"'^  "^-''>'  and 

;;e...n  of  the  eagie  to  2,4' grains  tdt  l^r  r  T""  ^^'^"-'  '"e 
thousandths  pure;  the  mint  pric  o"  V"  '1  f '!?  '*^  "^^"^"^^-^  at  000 
fine)  H  £,  17s.  lojd.  per  ounce.  F Lm  the  r'"''''  '''''  ^-'  -*-'»« 
the  statement:  "By  the  new  par  oVexThat!  f  r  ''""  ^'"^  ^^"»''  "^ 
0|  per  cent,  more  than  l.y  the  old  par'.      ^'  ''"''"«  "'"'"^^  *"*  vv^rth 

72    A  merchant  gives  a  discount  of  lOf"    h..* 
•'2  of  an  mch  too  short;    what  rate  of  diso"      .   '"''  ^  ^'"^^  "measure 
-me  amount  of  gain,  if  the  nun^re  1^:^",^"'^'  ^'"-  '-  the 

7-3.  A   sum  of  money  in   2   years    nt 
yearly,  amounts  to  «];w<).l-,-   ti,p  ,  eompound   interest,   added 

». .- ™" '/To 's 'ir:.;;!^:: ,;- : -*  ■-  ■■-  ^ „, 

»pp».f  s -1':;^  ;^-«  ^::- ™  r  r "- « ---  ^<  -. 
.H.  .Hole  .,„„c«  ,0,  ,„„  ,,„  s„.,r,::.'!..;':,ij',"°:;tr ""  "■" 
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80.  A  merchant  discounts  with  a  hank.  „„  Sent    lOth    at  .h..  r  , 
of  seven  per  cent    ixr   •.,.,,..„  .     r      ^  '"'I'l,  at  tlit"  rate 

I  <-r  teni.  per  annum  a  note  for  9'X>(),  tlrawn  (»n  th-.t  ,I ..  >     . 
three  months,  hearinK  interest    .t  ,.;   i,*  ''"'  '" 

what  amount  is  he  credited"  '       ""  ""'■  "^'^  ^"""'"       ^^ '"■ 

81.  A    quantity    of   sugar,    vahied    -it    <U^i^^^A    c 

entered  for  dutv  at  W  ^^"'"^^    '^f"'"''^''    «'>''!•    was 

-n  t..en  at  zx^^l.i.  u^:  ^i;;:;;-.  ^f !:;- ^^ 'r;,"'^ 

a  refund  of  duty  was  afterwards  ch.imed.     C .,^^.^T:J;:;::!:'''' ' 

its  thickness  been  diminished>  '      '  '"'"  """"  ""  '-■^''"    "- 

£.(SVyeaT.ndTls'Tn:I  '"  'V'"  """""  •^"  ^"  '--"  '-low 

reaIi^e  £lH7oO  on  t'(^T  """"!"'  ""  '"'"""'■'^  "^^  ^1"0  ^  vear. 
*t«/.>U  on  i,.,00000,  how  much  ,s  raised  on  incomes  below  £10()> 

and  deducting  his  com^is  L^:      I  "',:  '",1"'''"^  ''''  ^^  ^-'^''t 
ceeds  in  stock  at  11.5},  broke  Le'-    '  T''  '"''"'"'  '''"  ''"'- 

and  the  amount  of  stock  trchl^a.^      """  ''"  ^^^"^^  ^"^^'  '^''-«- 

85.  A  grain  dealer  laid  out  a  certain  sum  in  mts   or.  . 
in  barley,  and  in  wheat  20  per  cent    ,no^  n  '       ""^-  '""'^ 

together;    he  sold  the  oats  at  a  ,    •" U  T'  '"  "T  '""''  '"'''''^ 

profit  of  14  per  cent.,  and  the  ba  iv  at      I        7-'      '  ''"  ^''"'^  "'  ^ 
altogether  $12829.o,       Find      f  .    •''       ^'  ""  "''"'•  '"^'^^'^'"S 

grain.  '^    *'""   "'""""^   '■'^•^'^^^"J   i«  each   kind   of 

86.  At  an  election  the  successful  candidate  received  '  of  thn  .   .  . 
number  of  votes  cast     nwl  i,.,-i  •     ■  "xeivea  ^  ot  the  total 

many  dectors  »«„  ,h„o  i„  ,1,,  c„„„it,K.„cy.  "°"' 


f-KXJCHAI,    I'Rf.ni.IiMS 


„   T,         ,  2(10 

^^■••-h H,..y Will .,. h'^;,',;,;:;  ""  ■"• """  '"^  '--^ '"- »« 

--•"  :x;:;:\,;;;::;- -iir '•■  - ^ --... 

->;«-'  ^0  days  „„y  „  ,„  ,„  ^  ,  ^     ;;-'■  '-.--..  t,,.   ,„.„  had 

'"any  .nc„  u.rc  cmpluy.,!  at  nrs"!  '""■''  "'  ''"^'  *""^'      ""w 

to.  ^  ^::T;:nt':r;^"';::'X;---  -^  - "-  — -e^ 

onginal  bulk  .,f  ..„.,,  a„,I  Vd        •        .T"':,^^""'"''  *"  -'"  .'^  "f  its 

^-^■^-H...._„.,.;;^tt:,.ri;;i:t-,— ^ 
If  c^h'S^L^pi^ :.:::  xfT  "^  ''"^"^  ^"^  ^^--t  pieces 

25-ce„t  piece,  the  tot."",:,:   fT,:    ■"""'  ='"^  '^='^»'  ""--"t  ^ce  a 
many  coins  are  there  of  each  kL.j^      °'"'  """''^  '''  «»  '--      How 

by  ^^^^o"is:!'s  ;:S!'!:;]^'  rr  ^^-^'^^'-^  -^  ^^  parts 

nickel  I  can  obtain  is  cental,  d  i  "  '„7  ''  "^^.^^  "^  ^--  TIk  only 
wcght  of  nickel.  9  parts  of  ad  and  ,■>'''  "'""'"'«  "^  ^'^  "^"^  hy 
t"e  latter  aUoy.  and  of  lead  a^d' t n f^ult'l  r/  '"•      "^^  '"-'^  "' 

^^  J!^.':^?^  ■;^,;:t:l':„r^"^  r^-  -^^  --  -tainin. 

-W  it  at  84  .621.  o„'  7^t  of  i  I't  °'  ' '"""^''^•-  '^'^  '-'ned.atCy 
gain,  money  being  worth  6% "  '''"'  ""'  '^'^  ^«^t"^«  <=asi 

tHe  ..tare  to  become  3  parts  l':^:::^  ^^oT^^^^^ '  ^^^ 
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.»♦.    Tl.r...  men  st.rt   ...^.tlur  .„,.!   trav.l   i,.   ,1...  s,.,m    .limtion 

TJu-T  r..  ...  .n-,.  7,  an.l  !.  ,„,l..s  p.r  hu„r,  , ...i.Hv       H  „,.  .  l^. 

be  ..........  .,..,     „  ...Is  i,.  ..in.,..„f.,.,,,,.  ,,„,  ,„,,,.  ,,..,  ,„^.,.  ^„, 

win  lirst  If  iDgethir  a>;aiii. 

av  Three  l,„ats  start.,!  at  tl,.-  sa,.,.-  ,„..„„.„t  at  intervals  of  UK) 
yards  .part;    ,„  <,  nnnutes  the  thir.l  ..v.rt.H.k  the  see..,„|  a„.l  i.,  two 

iTke  thVn"t>"  """"'  ""  ''"'    "*"  ^'""'  ^^'"  ^"^'  ^^•^•-•'  -- 

90^  A  farmer  employs  a  ....ml.er  .,f  „..„  a„.|  S  l,„ys     he  ..avs  the 

t^'allV"  """  "T  *'"'  •■'^"  '"'  "''       ■'■"^'  -""""^  that'he  ,,a' 
to  all  Has  as  m„eh  as  ,i  each  had  received  S  !)-  ,,er  day;    h.m  many 
men  were  employed?  ^ .    "  "  many 

lot).  The  <li(Tere..cc  l.etw.e.,  the  present  «..rth  of  a  sum  of  money 
due  ,n  >  years,  an.l  that  ..f  the  same  sum.  ,l..e  in  4  years,  .s  $..,o: 
the  d.lTerenee  m  the  case  of  li  and  ',  years  is  «5-0().  Find  the  rate' 
per  cent,  per  annum. 


1.  Find  the  quantities  of  tea  at  "Jf.  cents  and  .'ir  cents  per  II, 
respectively,  which  ,nust  l.e  mixe.l  with  25  II..  at  :V>  cents  per  lb    t,'. 

7:u:7,lvT' "' ''  "•'  '■'""' ""' '"  •^""  ^'^  *'  "'"^^  "^•'  "^  •  "^^ 

2.  A  gallon  of  water  weighs  10  pounds  and  occupies  277-27  cubic 
mches;  a  metre  is  equal  to  30-37  inches;  find  in  grains  the  weight  of 
a  cubic  centimetre  of  water. 

3.  A  silver  plate  of  uniform  thickness  in  the  form  of  a  square  is 

:rvtT,J:'^ '"  "•-  -"•" "'  "■•  '--• "'-"-  -'« »"'=^ 

4.  I  sent  a  quantity  of  onds  to  a  commission  mercf-^nt  with 
mstrucfons  to  sell  and,  after  deducting  his  commission,  to  invest  the 
proceeds  m  sugar  which  is  „uoted  at  .ifc    per  11,.     He  charges  3^ 

amount  to  $297.     How  many  pounds  of  sugar  did  he  buy? 


'^■':m;k.\;,  I'Kunr.KMs 


-4 


■>     A  111,111  invest  ,  tlUdlMI  ,,, 

':;7^^ '■-"•• ' --.x^jt:-- ;.-. 

^  -.:r..S':;;irn;:  •;;,:':;,  'z ;::,;  ■  •;'  !•, .- .,, , ,,, ,,,, 

adian  silvc-r?  "^  •*  ''""•'^  ■"  CS.  siIvxt.  and  i„  Can- 

^-    A    Cllllic     foot     of    Wlt.r    ..1         . 

'"*" '"  ■"»-" « .IK. .., ';;iriri;;;;.:,:,*' '"-  -'  -"'■-  •» 

11.  On  June  ;{()t||  a  Ton>,i.,> 

""  ;t  """* '"  ^■"-^-  ™-;- ''»„^:  sr:  z-- 

"■rt.  m  g,„„,  „, ,  c„bic'„„,;ivrc-,;x:.  '"' -  '•■■■■' «» 

13.  Find  the  side  <^f  .,  „ 
-<Jes  are  .7...  294    3.^      ^''""'^  '^^"•^'  '"   --  »<'  a  triangle  whose 

-"  ^  r;;:::--:';,-^--:. -on  and  --s .  ..t^ 
ciav;^ Bt^dJtL::::::^-  o'd::;':  t  "^-'  -^^'-^ '« Hours  a 

work  together  and  finish  the  work  i ^4  d  I  '  '""""^  ^  ^^^^     They 

d.d  they  work.>  ""^  "'  ^  '^^^V'^-     How  many  hours  a  day 


-i^i€^jnHH^=^' 
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,rJ.'''    '•*.'"■  ^'!'.^'V  "'  •'  ^'''"■^''  '^  '•'■^''  -I    i"    ""I  that  of  a  .-ubt-  is 
loM>  s.,.  ,„.     I.,n,l  whi.t,  l,,.s  tin-  «n.  .t.r  vnUum-  an.l  l,„«  much. 

„f  11    ''■'"/'7''-;'"^'  ''■'•'•^  "f  N.w  V..rk  h  .vi„«  .K.h.rccl  a  ,I.vid.„,l 

of  S,,.  a  st,„.kl,..|.l.r  ,„   MulTal.,  .Inn  1,..  l.ank  for  tin-  sum  du. 

h,m.  a,..l  soM   ,h..  draft  at  a  prcmuun  of   1^';,   thus  realizing  $40r. 
frotn  the  dividend.     How  many  $I(M)  shares  did  he  own? 

IS.  A  coin  consists  of   1|    ,Mrts  gold  and   I    part  alloy,  the  alloy 
bemR  worth  one  f.f.eenth  of  an  e.,n.d  weight  of  «old.     A  new  coin,  of 
the  .same  weight,   is  struck.  .onsistn.K  of  <.  parts  pold  and   1   alloy 
compare  (m  the  lowest  whole  utunhers)  the  values  of  the  coins. 

19.  A  commission  merchant   has  k.mkIs  consisned  to  him  to  sell 
and    after  .leductiuK'  -"  ;   for  l.oth  selling  and  investiuK  the  pr.K-eeds; 
he  finds  that  h.s  connnission  for  selling  the  r.khIs  exceeds  his  commis 
s.on  tor  I,uyn,K  by  .?1J.     Find  the  value  of  the  goods  remitted  to  him. 

i,  J^O  o'^'"  Tf''"'"."'  '"'""''  ""  '-'  ""'""'  ■'^""'  '"'  'he  sccon<l  year 
IS  $490_.  and  for  the  third  year  S.^l-Oins.  Find  the  sum  and  the 
rate  per  cent.,  comoountled  yearly. 

21.  A  mortgage  for  $10(M).  bearing  interest  at  the  race  of  S  per 
cent,  per  an.unn.  payable  half-yearly,  has  two  years  to  run.  Find  its 
present  value  if  money  is  worth  six  per  cent,  per  annmn. 

22.  The  area  of  a  rhombus  is  900  sq.  yd  .  and  the  length  of  one 
of  Its  diagonals  is  .,o  yd.     Find  the  other  diagonal. 

23^  A  man  bought  a  house  for  S.'HTo.  and  rented  it  for  $1,8  per 
month  He  paid  S47  a  year  for  ta.xes  and  repairs,  and  insured  the 
house  to  cover  its  cost  at  f;  annually.  Find  his  net  annual  income, 
and  the  rate  of  interest  to  which  it  is  equivalent  on  the  money  invented 

^.'t'  Vl^  '"^^'■''  '"*''  '■""^'  '"  '  '""''■  ""^  'f  ^  '-'"'"'^  foot  of  water 
weighs  1000  ounces  avoirdupois,  and  a  cubic  metre  of  water  100(1 
kilogrammes,  find  the  ratio  of  a  kilogramme  to  a  pound  troy. 

unit^^flnH  T  '"'"''  °'  ''  'T""^'  ''"'""  ^'  "'•  ''y  «  •"  )  '"^  t^ken  as  the 
unit,  find  the  measure  of  the  area  of  an  envelope  3-|  in.  by  fri  in. 

26.  A  and  B  can  do  a  piece  of  work  in  4  days;    B  and  C  in  0  days 
C  alone  in  10  days.     How  long  would  it  take  A  and  C  together  to  do  it ' 
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^" "" -•""'-»- -;;;r ;:;;;:', :;:--^ 

-"<    A  tiotu  for  ||SL>..-,n  v....  ,1:  ,    , 

'•y  the  maker.     What  rate  ,.f  i„,e res';     j.  ',"'•  T"''  ^"'^  ^-''""-^•d 

v^tment?  "itiitst  ,1.,!  the  hank  make  o„  its  in- 

-'»    A  conical  tent  wh-.se  sh.nf  height  is  IT, 
-"-tomakeit:  ,...„...,  _.,^--;;^^re.m 

^to^r  ^^n:::;;^:nhi';;;";;::i:'rr,-''-'-"-  '•^---r 

stKuted  for  it.  so  that  the  ^i^t   r     Tu^^r  "'  '"'  "'^^^^  -"" 
and  water  i„  the  ratio  „f  ;j  to  2?  ""^^^  *^°"^'"»  ^'^ohol 

•'1    A   merchant  honeht    Hin  ..         ■ 
cfTce.  the  coffee  co-.tin^.H    ,  ."^^  "V""'^  ''     «--•.   ■■"H  .%0  ponnds  of 
-Tee  at  an  advance  of '-it  A    ^  ,"  ^  '   ^Z  '  '    ^  "^  «-      "e  sold  the 
tHe  Whole  ,62-00.     What  did  thl  t  l^J^^  t:::!:'' ' '  ^^•'"'^  °" 

-"ti;^r':;r -r- :-  r::r  -  ^""'--  -^-  -- 

H.S  total  commis,sio„  is  „oo,  r  c    v  n^  S    m'"  I"'  "  '"""  «'"^^- 
buyng.     If  his  rate  for  selling  is  th"  ''"'  '*"""'«  '''^"  for 

what  is  that  rate?  ^    '  ^^"^  ''""'^  »^  <'"-'  rate  for  buying, 

33.  I  bought  goods  for  Sao-lO  on  4  „,     ... 
-mniediately  for  I.57.20.  w  th  s ud  "L     '     '    r'''' ''"'^ '^"'^'  ^^em 
■nimcdiate  gain  20-.     How  l^n;    L h  'dl;r;:i;'  """'  ^'^  '"-'^'  "'V 
•l'^   per  annum?  ^"*  '  «''''•  money  being  worth 

34    Reckoning  a  pint  to  be  :i3  cu    in  •    if  a,-,      , 
"f  a  cylmdrical  cistern  7  ft    in  dhm  ,       '.  "  *^'''    ^'^"^  '•'>'^«^n  ""t 

surface  of  the  water  be  lowered^     r=;jf)  '""""  '"'"  ^  ""'  'he 

3').  A   farmer  has  .sheep   worth   *i    •-    .. 
number  may  he  sell  of  ,ach  to  reah.t'  *'"  ''"  '^'^='^      ^^'^^t 

'''~-ad.'  '"  '^«^''''"  an  average  price  of  $0-50  per 

18 
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;«•.    A    nunl.ant    „,    F. .,„.   I.;„k1.,„.1.   o.„sifi„s   ,.,  his  n^ct   i„ 

.....    o  ,.11  „..  d..ll.  an.l  i„v.st  the  pn.v.K  i„ ,f„,  .k,,.,,„;^ 

tic   ful|.,w„,K  charKis:     C..,„,„i-,si.,„s  .V,    cad.,   lu  i.lu   ?:i-'.-.  an.l  an 
ad  valorem  dntyofL-.V,.  The-  d,.th  is  snl.l  at  .?_•  a  yanl  an.l  ,hca„pk.s 
are    .....Kht  at  $.>  a  l.arrd.     Fin.l  tl...  nurd.anfs  ,.i„  if  ,„c-  a., 
..et  h,m  ,n  I..,n.i.,n  10  sl„l!n„s  a  l.arrd.  stcrlinK  cxd<anKc  at  ,.ar 

:{7.  A  man  invcst.,1  a  certain  s,nn  in  ;!  p.r  cent,  stuck  at  7.1  anri 
a....tl.cr  snm  greater  l.y  ?:i(..io  i„  ,-,  ,,,r  ,,„t.  ,^„,^,  ^.^  ,,„      ,f  ^,,^, 

••is.  !f  an  .,n|in.ry  brick  nu.asnr.s  S"xr'X--',  an.l  SIOOO  s„d, 
hruks  arc-  p.lcl  ,n  tl...  f„rn.  nf  a  rcCan^nlar  suli.l  whoso  k.„«th.  wi.lth 
and  l.ught  arc  proportional  to  1,  ;{  an.l  2.  hn.l  th.  .Hmcnsions  of  the- 

:{9.  How  mudi  money  dcposit.,1  in  a  hank  uJI  an.onnt  to  81,100 
■n  1  year,  the  bank  paying'  .'!' ,'  per  annnm,  comi.onn.k.l  <|uartcrly? 

40.  There  are  two  rectangles,  one  IV.  y.l.  by  .,,-,  ,.,1.,  the  other  JJ I 
yd.  by  .5..  >^I  Show  that  there  is  only  one  s„nare  whose  area  is  less 
than  tha    of  tl...  one  r.ctanKle  an.l  greater  than  that  of  the  other,  and 

ilS^ntrstll'""^^"  ""'"^^^  ''  ^■-''  -  -«^^^  -^  «"<^  the 

41.  A  man  rows  li  miles  d.nvn  stream  in  40  minntes;  without  tl,.- 
aul  .,f  the  stream  it  w.,uld  take  him  an  hour.  How  l.,„g  would  it 
take  hnn  to  return  the  :}  miles  against  the  stream? 

42.  Find  a  merchant's  gain,  thr..UKh  dishonesty,  if  |,e  sell  eoo.ls 
>vh,eh  cost  him  $,S4.  by  a  fal.se  pound  weight.  >  ounce  too  light 

43  A  train  starts  from  A  at  (!  o'clock  an.,  an.l  reaches  B  at  2 
odock  p.m.;  another  train  starts  from  U  at  11  a.m.  and  reaches  A 
at  o  p.m.     At  what  time  of  the  day  do  they  meet.' 

44.  Calculate  to  within  ,„Vnof  ..nc  per  cent,  the  rate  per  cent 
that  paid  quarterly  ,s  equivalent  to  S  ,,er  cent,  paid  annually. 

4.1.  A  stock  company  with  a  cai.ital  of  SIOOOOU,  10';  „f  whicli 
IS  paid  up,  can  dedare  a  .livi.lend  of  12';  on  the  paid  np  capit..) 
They  make  a  further  call  .,f  1' ,  ,  „hich  is  .levote.l  to  inercas ing  the!, 
office  accommodation;   what  rate  of  .livi.Iend  can  they  now  decl  .re' 


firjNHRAl,    I'KoilI.KMs  .,— 

"' .) 

•«■•    I   l...rr.mi,|  .?..(MI  „ii  J,,,,,.  ;!(„h     \»f 

•"-1-  '•"  Jan.  ;tl-,,,  ll.n.  .anedM  th'  d.',;"     """'    ^^"^'*  '-'^"-^ 

the  i:!„^;;:,: ; v;;;';  ';:s,io'i:"r'"'"'  ^"^'^  '-'-"^  -  ^t  at  Madras. 

is  the  rate  ..f  the  train  i„  Ji!:!]::^' ;::::lr'  "■'"  '"  ^  — '^.  what 

•'I-  A  iiK'rcIiaiit  is  iiai<l  $.S-(')t  f 
whok-saler  and  the  retailer  have  n,  ule' thf'    *'"  "'•^""f''»^turer,  the 
^ost  to  the  manufacturer  .as  ,5;  X  !;:.  r^r:/:  ^^^    ^''^ 

c.niLIJ^d'cSj^,;:;:''  "  ""'^"^^  '^  -'--'->t  to  4%  per  annum 

chaSn"':  ^iS  r:;; ;?  :::'rr^';;.":  ':•"-  ->-..  ..e  ...d. 

<K-cl..ctinK  a  commission  of  2  ,  c-r  cen     f  .     "  '"'  "'''"'""'^  ^'f^*^^ 

I'ushels  of  wheat  at  SO  cents  1  hush  i  ^'p.'T^^'^'"«-  ''^  ''""K'-t  9700 
sold.  -"  ''"^'•^■'-     F'"d  the  value  of  the  lumber 

•>4.  A  Toronto  merchant  owes  )'<nnn  f, 
Oraft  on  London  when  sterlin.r.^h  ^^s  u'rso"  ''T  .    '"^  ""^^  - 
;^..e..  ..don  and  Paris  is  ...  S:.---  t::^Z:t:Z 

-Mmilar  fence.  '"'  ^  ^'^'-'"'^^  "^'J  "f    -'2^  acres  by  a 


i;f 


IS-Vf 

p.) 
1  i 


27() 


ARITIIMI-Tle 


„,-,;,       ^'^^—'-'^^''vs^  *-••••••<•.  a.ul  at   ,1,.-  .n.l  ..f  .ac„    vcar  pays 

on     I...  s„,„  wl.uh  has  lKv„  s,an.li„«  a^aipst  l.i,„  ,l.r..,.,h  ,1..  y.ar 
How  ..nul.  w.ll  r.M,ai„  „f  tlu-  ,KI,t  at  the-  n..l  ..f  tl.r.c   v.ars' 

a  poiiiKl.     Mow  many  i)„i„„ls  „f  cadi  .li.l  \u-  l)uy.' 

June  l,lh  at  H  per  cent.     Fi,,,!  tlu-  nnKvcIs  .,f  tl.c  „ot.  and  the  rate  ..f 
interest  received  by  the  l.ank  o„  the  numey  a.lva.u-ed 


r>( 


V).   Five  loiiK  distance  riders  ;; 


11  and  12  t 


nnes,  respectively,  in  ,,iie  hour.      If  all  st 


'>  ronnd  a  circnl.ir  track    S,  ().    m 


will   all   l,e  together   :»«ain?     What   is  the  1 


irt  together  when 


start  which  the  fastest 


least    iiiiinl)er   of 


niiinites 


finisli  together  in  a  race  of  20 


man  imist  nive  each  of  the  others  that  all  may 


times  round  the  track.' 


«0.  Two  pipes  can  fill  a  cistern  in  ;{()  and  15 


When  the  cistern  is  emi)ty  lioth 

end  of  12  minutes  the  second  is' turned  ..IT    "ll 

to  fdl  the  cistern? 


")  minutes,  respectively, 
pipes  arc  opened  together,  l.ut  at  the 


ow  louK  d(M.s  it  take 


•H.   I  owe  a  man  $.S.^0,  a„d  give  him  my  note  at  <»()  .lays.     What 
at  a  bank  at  (>' <  i)er  annum.' 

lor  i.J70  l,s.  bd.,  when  sterling  exchange  is  quoted  at  4S1? 

63    An  agent.  A,  insures  a  cargo  for  $,MHM)0  at  1';.     H  takes  half 

t:::£iKr  ^f  ^  '^^'-^  -^  ^'-  -"-...1-  at  ^/.^hue  d  tak!:  > 

agent'         '   ' '  '"''''"  ^^"^  ''"''  ''  ''''^''  '""^  ""-'  '''""'  "*■  '"'^  "^  ^■^^'' 

iJ^n  ";'f.;  '"''  '"'.'■  "''""'■  ""'  ''"  ^^'"■^-  "^*-'  "•  I'  -t  ='  'o-  of 
olhe;  '',;r;'VT'n'f ""'""''''•  ""••"^■.-"nosing2,V;  on  the 
lllan  for'lie  ou;::' '^"^^  '"  ^"^^  "'  '^  ''  ^-'-'^  *'^^^  —  ^^  "^ 

65.  If  the  si.le  of  a  s,,uare  lot  containing  one  t«nth  of  an  acre  i^ 
expressed  by  the  number  II.  ilnd  the  unit  of  linear  measurement. 


'■•nNnRAi.  rKf)ni.i-Ms 
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li7.   l'r..iii  thv  fait  tli.it   )'.    s|  „„|  ,r,l  .;.     i 
li..iirs      WIR.,,  „.ili  ||„y  ,„„.,>  '"   '"'   "'  ■■  ""'"  "'  * 

.i«-."  ...r,,,,;,, ;;'  ti^  ''"'''■ " "" •^^  ••' "  -*• 

Paris  was  L'.V.i'o  fr  u.^s  L    n  ,        "'''^"  ''^■'"'■'"  ^'""''""  '-""l 

-•"'■y  '•'■  •-• « < .« H  ,„!  ,7,,:  ;:;'L;:,'i„;,. "'■ " 

<2.  A  commission  merchant  sold  2  l,,ts  f,,r  %\i\n   ^  r    , 

He  ohar««,  .- ;  ..„..„,,,,.„  ,,,  ,^.„„,^   a!,.!:      .r^^^V""  ^1  T^X 
co„„„.ss.o„  ,..„.,  S....  r.„.,  tlK.  scllin,  ,.ric.  of  each  ..f  th.  V,,;         "'' 

i"c..me  would  a   ,.^.       d'i  ;     :V';y;""V*"'':""      Wha,a„„ual 

.-a,.,.um)o„t..:s..„:t;:;.sLum:;:;;:p^^"""  "^  '""'■^"  ^^'^  ^- 

acti^Iicl^noJm^;:;.:'  -'^^^  "  •  '-"  -  "---•  -n,.  mad.  from 


CiSit 


27S 
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VTivv  i.cr  p,„n„|  „f  ,|„.  j.r,.^.„  ,^,.^  '  '-'  ""'^  •'  l'"""'l      I'in.l  th.- 

7»i.  A  riitrdiaiit  iiiii.nris  l-.mwU    i.i,i,.i,         ,   , 
He  pays  an  a.l  vainn  ,„  ,|,  ,  ,•  of       -'  ".:     '""  '"  '•"^'""'   ^■"-"' 

(oxcl.aM,H.  lK.i„K  at  par)  '       ''  ""'"«  "'*•"•  '"""'  '"^  v^-i" 

77.  A  sum  i)f  iiKiiiiv  tomfhor  wiih  .i,    ;   . 
'Inrinu  the  time  will  p  .v  th-      .  r    -     """''  '""^"  ='^-'--"""latcs 

'•"  A  wi„  a,  .,K.  s.,:. ":;:;;' ;::,;;■;■;" '  "v »...  „i, :,. 

cuiv!,,™,":: ';;;;.';;.  ":;;•!'■ ■"■'"■•'  <  '•■«»  >«  ........,„„„  i, 

■*^l.  A  squan-  iiulosnn-  has  i  sir!,-  Jn  r     .  ■     . 
and  at  a  dista.u.  .,f  4,,  f.;;';;;;*',        ;?•■;;  ^'«^"-     '■'  f--t  of  i, 
C..W  is  tethered.      If  th.    t.thcr  r.,.o  i      ,      f  '      ,;;'  "7"^'  7— ■  « 
.s  unable  t..  enter  the  indosur.   th  .1  tla    1  '"    ''  "'"'  "'^'  "'"' 

the  cow  will  he  al.le  to  pr..-„rc  'l.e  '"L"      "'  ''""  «"'""'^  f^'""  "•"^-'' 

wa^.rr^-;^;ri;::;;^^^^^^        ...,., ...a., 

siilc  INruuKl,  1F,>.  „„,r^,.  ■""'"  """'  "'"""it  'r,.,i,  side  ,„ 

yd.  f..r  la,l,i„«  a,„l "s!    ';"';.!    ;     "',     "■"    "'•"■  "'  "'■   "'"I 

...  :ra,:i  z::t::  S':  r:^;:;;L™'' :' '■' ''-'^  ■- - .» 
..i» .:.».  ri„„  „„ ,ij,„',;:r:i,,':;r;';;" "  '■'■■'"  •"  ^•■^■- "- 


'.KNRRAI,    PRdIU.I- 


MS 


or  I 


sr,.  c. 


imparl-  tlio  anas  ..f  t|„.  ,, 


kJ:"i;;,;;;;;i:;;:";:\:;: -::--, 7;- -^..u 

TKaiiini  i._,    ,  ontlK  o,-.t,rn..,Mvl„i„«„urtlH.';? 
the-  l.ula.,  .,r,U.  tl.f  t.TK.t    I   M.uM.K  ,,f„r  ,„.  ,-„,,,    "  ;""^' ''^"-^ 

SIHllul.  niM.rl.        I   |,„|     (|„,     V,  llMily     of 

><S.  A  military  tint  is  !» fi'it  liiirli     its  sh  .1,..  i    .1,  .    r 

i"«  on  a  cylin.U-r  who u.m.t.r  i  '  If,        ,  ■'     ''  "'"""  "'""'- 

ti.e  cost  of  t.u.  canvas.  .7  .:!;:: lliJ -J^-l  ;7";,  ^=  f-.,    '-^' 
f..r  seams  ami  waste.  '     '  '•  ''"•'"'"^  •:  Vanls 

'V».  A  mc-rcliaiit  in   Montrial  shii)i).-.I  1,.  t       1 

'"^-  .-i"  ^^'^^-r.  for  frn.„t  an.i :':  '  ,:::;;,:;:,';  ••?  ;'-■■> 

'••.".mission  of  r,  p.r  cent,  for  selling    -.ml  tl      .  ^  ':"^;'    •'"„  a 

London.     Tl,e  merchant's  net  pr.  U  w    '  •  '       "  ■'   ''"•'"  '" 

tlu-  Koo,ls  originally  cost  hi„,    the       ,!  of  "'^  '"  T       """   ""'^ 
-><1  ^rontreal  I.rin«    :i   for  W  S,;.  ""''"'^^"  ''^■'"^■■"  ^-"'-' 


UBiTuHiw'knip^He.— *A''jr^-' .    *>>r 


2S() 


ARITIIMHTIC 


ir,  :Kr.-s  |j;{  s,,   Tn,U      l„  .,...,'   „  *  "'  ""  '*■"«»»'.  contains 

- ' •--:'-;::".i;'::;::"::':;;,:';:r^i:r" 

« a'ir':;':;;:.';;:";;,';;:,;' !:,::  -'■'  '■ ;  ■'  ■■ ■•  -'^..^ 

«l.  .1  w. ,■  ,„.,rk,  ,1  ,',i:.,  .■       '  ""  """■  '■"■  ••'  •'■— ""  "■"  «iv,.„: 

"» ..„, ,..,...,. ',,':,, In  '•,:,■ ,:'':,: ;•;,',': ■; "■•  •••  "- 

r;i,r'r,:r" -  -- ■"  :..-:.'L':';:;'..;:;;;.  i,",:' 

...  »ha,  ,™e  wii,  „„.  ■..;;;.:.;,:;r","ri:,:r:"" '"  >•"  "^  *' '" 

r:i;.;:s''"-'"»--."-"''H;:;?a'!;;.s^-;: 

an,ll,yl,nwm..d.     r„),oM.„  .  "  """  '""''"  •''dvantageoM., 

a'  i- .   .-".inn..  ..  :        ;;    ^;".  -^  ^'  ''-ft  -  Halifax  purchased 

sells  in  Halifax  at  J',  di^^;^;  '  ^''''  ""  ^^"'^''"^^^  -'''^" 


.^^^4£l97 


INTEREST  TABLES 
TABLES   OI-    WEIGHTS   AM,    MEWUREc 
THE  METR,,:  SVSTEM  OP  MEASL  REMe 't 
•>EF,N,T,ONs  OK  ARITHMETICAL  TER^3 


\%iC 


...I'^ejwir 


iW  w>. 


**««*««*:. 
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l( 


Yrs. 


1 
2 
3 
4 


6 
7 

9 
10 

11 
12 
13 
14 
15 

10 
17 

18 
19 
20 

21 
22 
23 
24 
25 

2G 
27 

28 
29 
30 

31 
32 
33 
34 
35 

30 
37 
38 
3<J 
40 


ARITIIMRTIC 

AMOUNT  of  $1  at  interest,  compounded  yearly, 
for  a  f^iven  number  of  years. 


1'; 

l-OKKMt 
1-()2()1() 
l-0;{030 
1040(i0 

loriioi 
i-0()ir)2 

107l'14 
l'().S2S() 
10!)3(i!) 
1- 10402 


U' 


01  ^(H) 

o:{(  )•_':{ 

04.')0S 

OOKJt 

0772S 


1150 

12083 

13809 

14947 

10097 


1-09344 
1109S5 
112()4!) 
1-14339 
1100.')4 


2' 

'  omx) 

l-04(>4() 
1-00121 
1-0V243 
1    lOlO.s 


1-17258 
1-18430 
1-19015 


17795 
19502 
21355 
23170 
25023 


12010 
14S0!) 
17UA\ 
19509 
21N99 


2.1 '; 

I  -  025fX) 
1-05003 
1-()70.S9 
11()3S1 
1   13141 


1-2()S99 
1 -28X02 
1-30734 


1-20811  1-32095 
1-22019  1-34080 

1-232391   1-307W) 


1-24472 
1-25710 
1-20973 
1-28243 


■29520 
-30821 
■32129 
•33450J 
34785 

30133 
37494 

3S.S09 
40258 
41000 


1  •  3875( 
1-40838 
1-42950 
1-45095 


1-24337 
l-20cS24 
1-29,%1 
1-31948 
1 -345X7 


15909 
1,SS09 
21S40 
:>48S(i 
28008 


1-31209 
1-34489 
1-37851 
1-41297 
1-44830 


3% 


1-03(X)0 
l-0()090 
1  -  09273 
1- 12551 
1 • 15927 


3*' 


03500 
07123 
10872 
14752 
18709 


-19405 
-22987 
•?0()77 
■30477 
■34392 


1-37279  1-48451 


1-3S423 
1-42570 
1-40S53 
1-51259 
1-55797  1- 07535 


1-22926 
1-27228 
1-31081 
1-30290 
l-410ti0 

1-45997 
1-51107 
1-50390 
1-01809 


Yrs. 


l-t;j077 
1-4450,S 
1-45953 
1-47412 

1-488801 


47271 
49480 
51722 
53998 
50308 


1-40024 
1-42S25 
1-45081 
1-48595 

l-515t)7 
1-54598 
1-57090 
1-()0S44 
1-04000 


1-58053 
1-01032 
1-03448 
1-059(K) 
1 • 08388 

1-70914 
1  -  73478 
1  -  70080 
1-7S72I 
1-81402 


•07342 
■70089 
-74102 
■775N4 
■81130 

84759 
88454 
9222:5 
90(H)8 
99988 


i-52i(;.^ 

1-559G0 
1-59805 
1-03802 

1-07958 
1-72157 
1-70401 
1-80873 
1-85394 


90029 
94780 
99050 
04041 
09757 


2-03988 
2-0S(H)8 
2-12229 
2-lti474 
2-20803 


2  15001 
2-20370 
2-25885 
2-31532 
2-37320 

2-43253 
2-49334 
2-.".."ir.(is 
2  01 957 

2-()8500 


.■00471 
1^ 05285 
1-70243 
1-75351 
1-80«)11 

1-80029 
1-91010 
1-97359 
2-03279 
2-09378 

2-15059 
2-22129 
2-28793 
2-35057 
2-42720 

2-50008 
2-57508 
2-05234 
2-73191 
2-81380 

2-89827 
2-98522 
3-07478 
3-10702 
3-20203 


1-73399 
1-79408 
1-85749 
1-92250 
1-98979 

2-05943 
2-13151 
2-20011 
2-28333 
2-30324 

2-4459« 
2-53157 
2-02017 
2-71188 
2-80<'.79 

2-90503 
3-00()71 
3-11194 
3-22080 
3-33359 

3-45020 
3-57102 
3  09001 
3-82537 
3-95925 


1 

2 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

20 
27 
28 
29 
30 

31 
32 
33 
34 
35 

30 
37 
3S 
39 
40 


INTr-RHST   T.AItl.R 


1 
2 
3 
4 
5 

6 

7 
8 

a 

10 

11 

12 

13 

14 
15 

IG 
17 
18 
19 
20 

21 
22 
23 
24 
25 


==^-_^^i«^W_°f  $1   -Continued 


4'  ' 

•04()0()j 
•OSKio 
•124,m; 

loasti 

21()Go( 

•2(i-)32 
•31-,i);i| 
■3(),S.J7 
423311 

48024 


41'  ■ 

■  (MoOO 

0!»20;{ 

1411 

1!)2.") 

24(iKs 


102oO 
l")7(i;{| 

21  .Ml, 

27(i2,s 


1-0()00()I 
M23ti() 
M!»102 
l-2(;24.s 
1 -33X23 


1-3022()| 

l-3(i0,sr) 

1-42210 

l-4,S(ilo| 

1-55207 


-34010 
-■40710 
•4774(i 
•55133 

(i2,SN9 


-53945 
•(i01(« 
•00507 

73i(;,s 

80094 


-02285 
-09588 
•  77220 
85194 
'J3528 


■71034 
■  79580 
■88505 
97993 
07893 


1-872981 
1-04790 
2-025,82 
2- 10085 
2-19112I 

2-27S77I 

2-30002 

2-4t)472 

2-50330 

2-00584 


2 -0223V 
2-11338 
2-20N4S 
2-307Nti| 
2-41171 

2-52024 
2 -033051 
2-75217 
2-87001, 
3-00543 


1  -  07000l 
1-14490 
1-22501 
1^3 10.80 
-402.5.-, 

-50073 
00578 
718191 
83,840 
90715 

2-104,85 
2-25219 
2^40985 
-57,853 
2-7.5903 


1 • 08000 
lltifhlO 
l-2.-,971 
1-30019 
l-409.Ti 


2S,3 


Vrs. 

1 

2 
3 
4 


20 
27 
28 
20 
30 

31 
32 
33 
34 
35 

30 

'it 

38 
30 
40 


2-1,8287 
2-29202 
2-40002 
2-.52(i05 
2-05330 

2-78.500 
2-92.520 
3-071.52 
3 -225101 
3-38035 


•7724; 
2-,8.8;w;, 
2-09870 
3-ll8(;.-, 
3-24;{40 


3-1400s| 
3-28201, 
3 -429701 
3-.-,,S404, 
3-74.-,;}2 


5.">r)07, 
7.3340 


3 
3 

3-92013 
411(ii4 

4-32194 


'  5,8087) 
71;{,S2 
8509;i 
00900 
15893 


-33 104 I 
-51817 
•710(i2l 
03710 
17217 


3  ■42.5041 
3- 70002 i 
3-99002, 
4 -315701 
4-00090] 


() 
7 
8 
0 
10 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 


5-0.3,3,83 
5-430.54 
5-87110 
0-341 ix 

0  ■,84,8481 

5 •■807.35    7-300.351 
<>•  21.3.87    7-9,8,80(i| 
<)•  04,884    8-02711 
11420    9-317271 
01220  10-0«J20ti 


21 
22 
23 
24 
25 

20 
27 
28 
29 
30 


:|™  ISSi t^ ;;:J?5';>I «-i«m .o*;,;; ., 


-10303| 

■20,NO,Sj 

43,881 
O10.'i0 
,801  (t>l 


4-8773; 
5-0O0,80i 
5 -.32021 
5-.5<».5,S0| 
5-8i(;;}o 


ARITIIMHTIC 
PRESF.NT  VALUE  of  $,.  due  at  ,he  end  of  a  ftiven  number 


of  years,  interest  compounded  yearly 


Yrs 

1 

2 

4 

r. 

0 
7 
8 
9 
10 

11 
12 
13 
14 
lo 

ir. 

17 

18 
19 
20 

21 
22 
23 
24 
2r) 

2(; 
27 
28 
29 
30 

31 
32 
33 
34 
3.-, 

3ti 
37 
3S 
30 
40 


r 

0-<»i)010 
0<).S()30 

o-(t7or.<» 
o-»(;o<>,H 

0  0-)147 

0  04201 
0-93272 
0 -02348 
0-914.34 
0- 00520 

0-89t)32 

0-8874-) 
0-87S()( 
0-8<19{M: 
0-8(il35 

0-S-)282 
0-84438 
0-83002 
0-82774 
0-810r)4 


11' 


0-98r,22 
0-07(M)( 
0  0.",(>32 
0-0121S 
0-92820 

0-014-)4 
0-00103 
0-88771 
0-874.")0 
0-8(ilti7| 

0-84893 
0-83030 I 
0-82403 
0-8118,-. 
0-79985 

0-78803 
0-77030 
0-70491 
0-75301 
0-74247 


0-81143 
0-80340 
0-70.>44 

0-78757 
0-77077 

0-77205 
0- 70440 
0-750S4 
0-74934 
0-74192 

0-7345S 
0-72730 
0-72010 
0-71297 
0-70591 

0-t>9893 
0- 00201 
0-0.S515 
0  07837 
0-071»i5 


0-73150 
0-72(XiO 
0-71004 
0-00054 
0-()8021 


0-07002 

o-ot;soo 

0-05910 
0- 0493(1 
0-03970 

0-03031 
0-()2000 
0-01182 
0-G0277 
0-503S7 

0-58500 
0-57()44 
0-50702! 
0-55053 1 
0-5512t;i 


0-08030 

0-9011 

0-942.32 

()-92:W5 

0-9057.1 

0-88797 
0-870.-)0 
0-85.340 
I  0-83075 
0-820.35 

0-80420 
0-78,8-Mt 
0-77303 
0-75788 
0-74.302 

0-72S4.') 

0-71410 

0-7001t 

0-08043 

0-07207 

0-05078 
0 -1)4084 
0-03410 
0-(i2172 
0-00953 


0-. ■.97.58 
()-. ".8.580 
0-574.38 
0-.50311 
0-5,5207 

0-.54125 
0-53(X)3 
0. 52023 
0-51003 
0-. 50003 

0-49022 
0-48001 
0-47110 
0-40105 
0-4."280 


2.1-; 

0-97.501 
0-95181 
0-92800 
0-00595 
0-8,8385 

0-802.30 

0-84127 

0-820 

0-80073 

0-78120 

0-7fi214 
0-743.5(i 
0-72.542 
0-70773 
0-09047 

0-07303 
0-05720 
O-t.4117 
0-(i2.5.-.3 
0-01027 

0-. 50.539 
0-. 5,8087 
0, 50070 
0-, 5.52,88 
0-53030 


3' 


0-.-.2624 
0-51.340 
0- 50088 
0- 48800 
0-47074 

0-40512 
0-45377 
0-44270 
0-43101 
0-42137 

0-41100 
0-40107 
0  ;'.!)12rr 
0-38174 
0-37243 


0-0708 
0-04200 
0  01514 
0-,8,S840 
0-,S0201 

0-.S374S 
0-81300 
0-78941 
0-70042 
0-74400 

0-72242 
0-701.38 
0-08005 
0-00112 
0-04186 

0-02317 
0-00.502 
0-.5,S730 
0-. 57020 
0-5.5308 

0-.53V.)o 
0-. 52 1,80 
0-. 50000 
0-40193 
0-47701 


^i'h 


0-!Mi(;i8 
0  0335! 
0-0((194 
0-87144 
0, 84 197 

0-81.3.50 
0-7.8.590 
0-75941 
0-7.3373 
0-70892 

0-G,S495 
0-0017^ 
0-03910 
0-61778 

0-59().S0| 

0-57071 
0-. 55720 
()-.53,8.3(i 
0-. 52010 
0-. 50257 


Yrs. 

1 
2 

.3 


4 

8 

9 

10 

11 
12 
13 
14 


0-48.5.57 
0-40015 
0-45320 
0-4371H'. 
0-42315 


0-40,300 
0-4.5010 
0-43708 
0-42435 
0-41199 

0-39999 
0 -.38834 
0-37703 
0. 30005 
0-35,538 

0. 34.103 
0-33408 


0-40,8,84 
0-30.501 
0-38105 
0-, 30875 
0. 3,5028 

0. 34423 
0. 3.3250 
0. 32 1.34 
0-31048 
0-20998 

0-289,83 
0-28003 


0-32.5231  0-270.57 
0-315751  0-2(il41 


10 
17 
18 
19 
20 

21 
22 
2.3 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

30 
37 
.38 
39 


t^-'8!>  (Kj^ 24.3  0 - 300.5ti|  0-252571  40 


Vrs 


•I'o 
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2S.5 


Yrs. 
1 


TABLES  OF  WEIGHTS  AND  MEASURES 


LENGTH 


the  YARD 


standard  unit  fur  tlic  nicasurcn.ent  of  length  is 


1   yar(l=;5  fcL't-.'Sf,  imln.s. 
.")2  yards  =  1  pid  (poR.  „r  inrcli). 
17r.O  yards  =  1  iiiilo=aL'0  rods -.".L'Sd  Rft. 

22  yards  =  1  chain  =  100  links. 
220  yards  =  1  furlon-=  10  rods. 
2  yards  =  1  fathom. 
Also  4  inches  =  1  hand,  used  iu  n.casuring  the  height  of 
horses. 


Also, 


A  square  foot  = 

A  square  yard  = 

A  square  rod  = 

16  square  rods  = 

An  acre  = 

=    IGO 

=  4S40 

A  square  milo=   640 

100  square  fect=       1 


A^^i^^A 

144    si,,      ^  inches. 

9    square  feet. 
30j  square  yards. 
1    square  chain, 
square  chains, 
stiuare  rods, 
square  yards, 
acres. 


10 


square,  used  in  measuring  roofing,  floor 
iug,  etc. 


VOLUME 

A  cubic  yard  =     27  (•ul)ic  feet. 
A  cubic  foot  =  1 728  cubic  inches 
A  cord  (of  iirewoud,  etc.,)  =    IJs  cubic  feet. 
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CAPACriV 

The  sta.Klanl  unil  for  Ha-  uwu.ur,-  of  c-,Maci.  -  i     n 

:n:un:^ ;::;:,;- ,""  ^""-  -™'-"  '^'  -'.  .;,;,:i'o^ 

lubuucu  «atcr  at  a  tciiijKraturc  of  ()2°  K. 

1  Kallon-  I  (marts  _,S  l.iiils -li:.' ..ili^ 

-iKalloiis-=|  pick. 

S  KaII()iis=  1  1)us1kI. 

•iij  >;ail((iis=  1  harrcl. 

(>;{  ;;alli)iis=  1  lionslKad. 

Also,  8  bushels  =1  (iiiartir     ii^,.,l  i„ 

qnarur     used  ,„  rc,.ortiii«  the  British 

grain  market. 

;  I'"'t  - -'0  fluid  nunces. 

1  f  UKl  ouuce     ^   ,S  fluid  drachms. 
1  "uid  drachm  =(10  niiuiuis. 


WEIGHT 


The  staiKlard  u„it  for  the  measure 

the  POUND  AVOIRDUPOIS. 


"lent  of  weight  is 


ll.ound  =  l(i„uHces  =  7000  grains. 
100  pounds  =  1  cental. 

2000  pounds  =  1  ton. 
10»i  pounds  =  1  barrel  of  fl„„r 

200  pounds  =  1  barrel  of  beef  or  of  pork. 
-'.SO  pounds  =  1  barrel  of  salt 

An  ounce  Trov  =  480  Krains 

A  pound  Troy  =  12  Troy  ounces. 
=  57()0  grains. 


28S 


ARITHMETIC 


14  IS.  of  nine  Grass  ikuil. 


M       • 

Oats.                                        ^ 

:{()     ' 

M;'lt.                                    ;-,(; 

40      • 

Ca'^tor  IUmiis.                         ,'),S 

44       ' 

Ikmp  Slid.                            (iO 

1")       • 

Parsnips. 

48       ■ 

Rarity  or  'liiiiDtliy  Slid.    (11 

'}()       ■ 

Onions,  Ik-ts.BiickwIiiat.  70 

"lO  11).  of  Carrots,    FLix     Sii-il,     or 
Turnips. 
Indian  Corn. 
'     Kye. 

Ik'ans,     Potatoes,     Clovir 
Slid  or  WliL-at. 

'       PlMV,.. 

Bituminous  Coal  or  I.init-. 


VALUK 

1.  Canadian  and  United  States  money. 
The  standard  nnit  of  value  is  the  dollar,  which  is  tlie 
value  of  about  23i  grains  of  pure  ^'Id. 

1  dollar  =100  cents  =1000  mills. 

In  the  Unit  .  States  there  is  the  ea^le  (  =  10  dollars), 
and  also  the  dinie(  =  10  cents);  but  these  denominations 
are  not  regarded  in  business  operations,  so  that  the  table 
of  U.S.  money  is  practically  the  same  as  our  own. 

2.  British  money. 

4  farthings  =  1  penny. 
12  pence  =  1  sliillin;;. 

20  shillings  =  I  pound  Ulie  unit). 

21  shillings  =  1  guinea. 

The  units  in  British  and  Canadian  money  are  connected 
as  follows: 

S73  =  £15,    or,    S4-8()5  =  £l. 

TIME 

The   unit   for  the  measurement   of   time  is   the   mean 

SOLAR   DAY. 

1  day  =24  hours. 
1  hour  =  00  minutes. 
1  mill.  =00  seconds. 
7  days^l  weo'<. 
.36.')  days  =  1  c(  ,:imon  year. 
366  days  =  1  leap  year. 


:-*•  *i^  ^"^-  tea'- »w  'm^^' 


T.\ni,Ks  or  WEioHTs  and  mkasi-ri-s  2S9 

Tla-  calendar  year  is  divided  into  12  nionlhs  ,.f  dilTerent 
IciiKtlis,  as  follows: 


J.uuiary, 

February, 

March, 

April. 

May. 

Juno, 


.•{]   days. 

;{()    " 

■.n    •' 


July.  .{1   (lays. 

AuKust,  .{1 
Scpti'mlHT.  :i() 
Octoher,  .U 
N'n-fmhiT,  .SO 
December.   'M 


In  leap  year  I.\"bruary  has  29  days,  making  3(}G  davs 
in  the  whole  vear. 

To  ascertain  which  is  leap  year,  divide  the  number 
denotmg  the  year  by  4;  if  there  is  no  /emainder  the  num- 
bcr  denotes  leap  year,  while  remainders  1.  2.  3,  indicate 
respectively  the   1st.   2nd  and  3rd  year  after  leap  year. 

,oo?'    ,^V'  ''■'''  ^^"^  ^'^  >'''''^''  ^ft^'"  l^ap  year,  and  1920  and 
1924  will  be  leap  years. 

If  the  number  denoting  the  year  ends  in  two  ciphei^  it 
must  be  divisible  by  400  in  order  to  indicate  leap  year- 
thus,  the  years  2000  and  2400  will  be  leap  vears,  but  the 
year  1900  was  not  a  leap  year. 

ANGLES 

The  circumference  of  a  circle  is  divided  into  360  equal 
parts,  and  each  part  subtends  at  the  centre  an  angle  called 
a  degree,  each  degree  is  divided  into  60  equal  parts  called 
minutes,  and  each  minute  into  60  seconds. 

1  degree  =fiO  minutes  =.3600  seconds. 
.    90  degrees  =  1  quadrant  or  right  angle. 

MISCELLANEOUS 

12  articles  =  1  dozen. 

12  dozen  =  1  gross. 

24  sheets  of  paper  =  1  quire. 

20  quires  =  1  ream. 
19 


!)(> 


AKIillMliTIC 


METRIC  SYSTEM  OF  MEASUREMENT 
LENGTH 

The  unit  of  length  is  the  metki; 
(=30-37  inches  nearly).  To  express  frac- 
tions and  multiples  of  the  unit  the  follow- 
ing significant  prefixes  are  tised: 


torn.- 


-ir 


8  cm.  =  — 


mill!  dLMiotinij 
centi      " 
deci 

deka  " 
hecto  " 
kilo 


1 

loan 

inn. 
1 

1 1)  ■ 

10. 

100. 

1000. 


al)l)reviatcd  m. 
c. 
d. 
D 
H 
K 


^2  In. 


7  cm. 


1  metre  =  1000  millimetres,  mm. 
1  metre  =    100  centimetres,  cm. 
I  1  metre  =      10  decimetres,    liai. 

10  metres  =       1  dekametre.    Dm. 
100  me<    -5=        1  hectometre,   Hm. 
1000  rncwv,,  =       1  kilometre.      Km. 
The    diagram    shows    that    the    deci- 
metre differs   from  four  inches  by  about 
one-sixteenth  of  an  inch. 


8cm^:i_ 


Lem, 


I  10  cm.-  — 


3I-Un» 


AREA 

The  unit  of   area   is   the  are- 
lent  to  one  square  dekametre. 

1  are  =  1000  milliares,    ma. 

1  are  =    100  centiares,  ca. 

1  are  =     10  declares,     da. 

10  ares  =        1  dekare.       Da. 

100  ares  =       1  hectare.      Ha. 

VOLUME 


jquiva- 


One  unit  of  volume  is  the  STERE-equivalent  to  one 
cubic  metre;  ,t  is  used  in  measuring  wood,  excavations,  etc. 


««t  :fisr3L  ■'Sf^w^imt'immsmpmM 


MlvTRH.     SVsrivM 

1    stlR'     -lOOlvIllislcns. 

1  strrc    -  Id  rUri^Ures 

10  Men-.  =  I  .l.kasun..' 

HtOstcns=  1  lurtostirJ 

10(1(1  M.r..s=  1  ki|„.,,r. 


2t>l 


<1~. 

lis 


Anoihcr  nnii  .,•  v..I„„K.  i^  ,iK.  ,,,TRr:  -  cnniv-.Ient  t 


UMlIf 


1  litri'   -lOOcc-iitilitrc., 
1  litn-  =    iD.Uvilitns' 
10  litres  =      1  (kkalitr.'. 
100  litres--      1  iKctolitre 
1000  litres  =      1  kilolitre, 
=      1  stere. 


el. 

rll 

1)1 

III. 

Kl. 


WEIGHT 

lent  t,   the  wcglu  ol  one  cttbic  ccnti.nctre  o,'  disttllcd     "ur 
at  Its  temperature  ,.f  niaxinnim  density. 

iKrarnme   =  1000  miHij^ra, nines,   mg 

Kramtne   =    100  eeiiti«ra»,mes    eg 

U-rarntne   =      10  .leciKrammes,    dg 

10  grammes  =        1  dekaKra.n.ne,     Dg 

100  Kra,„mes  =        1  heetogramme.    Ilg 

1000  gramtne^  =        1  kilogramme.      Kg 

1  quintal      =    I  III)  Kg 

1  niillicr  or  to„„eau  =  10oo  Kg=I  metric  ton 

met^c'ul:;!^"''"'  ^"  approximate  values  of  sot.e  of  the 


1  metre 

1  centimetre 

1  kilometre 

1  hectare  = 

1  litre 

1  stere  _ 

1  kilogramme  = 

1  millier  or  tonneau  = 


=  -'{0-37  inches. 
=         S   i'lcli, 

-  s   mile, 

-  o> 

-  -2  acres. 

-  I4   innts, 

-  1   cord , 
2,   pounds. 

2200  pounds, 


nearly. 
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DEFINITIONS  OF  ARITHMETICAL  TERMS 

Agent.- A  person  authori/c'd  to  trutisact  business  for 
anotlier. 

Annuity.  A  payment  made  annually,  or  at  other  periodic 
intervals,  for  a  fixed  term  of  years  or  during  the  life- 
time of  some  person. 

Assets.  The  property  of  a  debtor  available  for  the  satis- 
faction of  his  creditors. 

Average.— The  average  of  several  quantities  is  that  quan- 
tity which,  when  repeated  as  many  times  as  the 
number  of  the  quantities,  will  jjjve  an  aKK'reRate  equal 
to  the  aggrc^c.te  of  these  several  cjuantities. 

Bank  Discount.—The  amount  deducted  from  the  value 
(at  maturity)  of  a  note. 

Bill  of  Exchange.— A  written  order  directing  some  person 
(or  a  bank)  to  pay  to  some  other  person  a  stated 
sum  of  money. 

Bonds. — Written  or  printed  contracts,  made  under  seal 
promising  to  pay  a  certain  sum  of  money  at  a  specified 
time.  They  are  issued  for  money  borrowed  by  Gov- 
ernments, Cities,  Towns  and  other  Corporations. 
They  usually  bear  interest  which  is  paid  at  certain 
stated  times. 

Broker.— A  man  who  buys  or  sells  stocks  for  others. 

Brokerage.— Payment  made  to  a  broker  for  buying  or 
selling  stocks. 
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Chord  of  a  Circle.-A  straight  lint-  joining  tw,.  ,„.i„ts  cm 
the  (.ircumftrciKf. 

Commission.-Au  all<nvancc  ..r  payment  made  t.,  a  com- 
nusMon  merchant  ,.r  agent  f„r  tlie  tra„sacti..n  of 
business;  it  is  nsually  ealeulated  as  a  percentage  on 
tlie  money  actually  involved  in  the  transaction. 

Compound  Interest.-Interest  not  only  on  the  principal, 
nit    on   the   interest   added   to   the   principal    when   it 
bec(.mes  due.     Hanks  usually  add  the  interest  to  the 
principal  every  si.x  months. 

Cone.-A  solid  whose  base  is  a  circle  and  whose  curved 
surface  tapers  uniformly  to  a  p<.int  called  the  vertex. 

Consignee.-The  person  (or  firm)  to  whom  goods  are  sent 

Consignment.-A    shipment    of   goods   .sent    to   a   com- 
mission merchant  to  be  sold. 

Consignor.- -The   person   (or   firm)    who  sends  goods   to 
another. 

Consols.— An  abbreviation  for  Consolidated  Annuities 

the  funded  debt  of  Great  Britain.  ' 

Corporation.— An  association  of  persons  for  the  trans- 
action of  business;  its  legal  rights  are  in  many  re- 
spects the  same  as  those  of  a  single  person. 

Coupon.— An  interest  certificate  attached  to  a  bond-  to 
be  detached  and  presented  for  payment  when  'the 
interest  is  due. 

Course  of  Exchange.  -The  rate  connecting  the  units  of 
value  of  two  countries,  according  to  which  bills  of 
exchange  for  the  lime  being  are  negotiated. 

Creditor.- A  person  (or  firm)  to  whom  money  is  due. 
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Cube  Root.  -One  of  the  thne  c<|ual  factors  of  a  numlK-r. 

(Customs. — Taxis  or  diitiis  iinpostd  on  imp-ttd  or  i-x- 
portid  >,'oo<ls. 

All  ad  valorem  dutv  in  caliiilated  as  a  certain  per- 
centajje  ;»f  the  value  of  the  good^  as  sliown  in  the 
invoice. 

A  specific  duty  is  assessed  upon  tlie  number,  weight 
or  measure  of  the  goods,  without  regard  to  vahie. 

Days  of  Grace.— Three  Days  of  Grace  are  alh)wed  h  law 
after  a  note  is  noininally  due  (tiiat  is,  after  tiie  expira- 
tion of  the  time  named  in  the  note  for  its  payment,) 
before  it  is  legally  due. 

Debenture.  -A  dvid  or  contract  by  which  certain  prop- 
erty is  charged  with  the  repayment  of  money  lent, 
together  with  interest  at  a  fixed  rate.  Debentures 
usuallv  have  interest  coupons  attached. 

Debtor. — A  person  (or  firm)  owing  money  to  another. 

Discount.— An  abatement  or  reduction  from  a  stated 
price  or  value. 

Dividend.— The  sum  divided  among  the  stockholders  of  a 
company  as  the  profits  of  the  business. 

Draft. — An  order  directing  some  person  (or  a  banlc)  to  pay 
a  specified  sum  of  money  to  some  other  person. 

Duty.— See  Customs. 

Evolution. — The  process  of  finding  roots  of  numbers. 

Exchange. — The  system  by  which  persons  living  in  dif- 
ferent countries,  or  persons  living  in  distant  parts 
of  the  same  country,  discharge  their  debts  to  each 
other. 
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Exponent.     Svi   Power. 

Factor.  A  mnnlur  wl.ich  will  divide  a  jjivcn  nuinhor 
without  a  reinaiiKUr,  is  ,u\\v,\  a  factor  of  that  numlx-r. 

Frustum.-  The-  portion  <.f  a  cono  or  pvran.i.l  iiulud,.! 
between  its  IniM-  and  a  plane  parallel  to  the  base. 

Instalment.-  A  payment  made  a»  -luallv.  or  at  some  other 
stated  period. 

Insurance.-A  Kuarantee  of  payment  of  a  speeifu-d  sum 
of  money  in  tiie  event  of  the  loss  of  property  by  fire 
shipwreck-,  etc.,  or  loss  of  life. 

Interest.— The  sum  paid  for  the  use  of  money. 
Liabilities.—Debts. 

Net  Proceeds.-The  amount  that  remains  of  the  money 
received  for  property  after  paying  the  expenses  in- 
curred in  disposing  of  it. 

Net  Price.-The  price  of  goods  after  the  trade  discount 
has  been  deducted  from  the  marked  price. 

Note.— A  written  promise  to  pay  a  specified  sum  of 
money  at  a  stated  time  and  place. 

Parallelepiped.-A  solid  having  six  faces,  each  face  being 
a  parallelogram.  If  the  faces  are  all  rectangles,  the 
solid  IS  called  a  rectangular  parallelepiped . 

Partial  Payment.-Part  payment  of  a  note,  bond  or  other 
obligation. 

Par  of  Exchange. -The  rate  connecting  the  unit  of  value 
of  one  country  with  the  unit  of  value  of  another  country 
only  the  intrinsic  values  of  the  units  being  considered. 

Partnership.-The  association  of  two  or  more  persons 
with  joint  capital,  for  the  carrying  on  of  some  par- 
ticular business. 
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Par  Value.— Tlie  par  value  of  a  stock  certificate  or  bond 
IS  the  original  value  or  the  amount  stated  in  the  cer- 
tificate. 

Percentage.-The  result  obtained  by  taking  a  certain 
number  of  hundredths  of  a  given  quantity. 

Policy.— The  written  agreement  or  contract  guaranteeing 
insurance. 

Poll  Tax.— A  tax  levied  equally  on  all  taxable  persons. 

Polygon.— A  plane  figure  bounded  by  more  than  four 
straight  lines. 

Polyhedron.- A  solid  bounded  by  planes. 

Power.— When  a  product  consists  of  the  same  factor 
repeated  any  number  of  times  it  is  called  a  Power  of 
that  factor.  The  number  of  times  that  the  factor  is 
repeated  is  called  the  Exponent  or  Index  of  the  Power 

Preference  Stock.-That  part  of  the  stock  of  a  company 
on  which  a  certain  percentage  must  be  paid  before 
any  dividend  can  be  declared  on  the  ordinary  stock. 

Premium.— The  sum  paid  for  insurance.  Also  the  excess 
of  market  value  above  par  value. 

Present  Wcrth.-The  present  value  of  a  sum  of  monev 
due  at  some  future  time. 

Principal.— The  sum  of  money  for  the  use  of  which  interest 
is  paid. 

Prism.— A  polyhedron  of  which  two  opposite  faces  are 
parallel  rectilineal  figures,  connected  by  plane  faces 
at  right  angles  to  their  parallel  faces. 

Pyramid.— A  polyhedron  of  which  one  face  is  a  rectilineal 
figure  and  the  other  faces  are  triangles  having  a  common 
vertex. 


2(»7 


ARITHMIiTlCAI.    TICRMS 

Rectangle.-A  rij,iit-angled  parallelogram 

uh.  h   ,s   a  nsht   a.iKle.     The-   side   cppusile   tiu    riirht 
angle  .s  calk-d  the  Hypotenuse.  ^ 

Sector  of  a  Circle. -A  plane  figure  hounded  :,v  tuo  radii 
oi   a   nrcie   and   the   part   of   li,e   eireun.ferenc-e    i,  te 
cepted  i)ytiiese  radii. 

Share.-One   of   the   equal   parts   into   whieh   the   capital 
of  a  company  is  divided.  ' 

^'""emmrnT^lndrr  "^  7""^^"'^-  ^-^"'1  t'"'  bonds  of  gov- 
eiumenis  and  corporations 

^Ta'air-'  """"'*"  '"-"■  «*:"-  '-•"■S  two  sidos 
Wedge.— A  triangular  prism. 
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Answers 

-1.  Two  hundreds;  five  tens;  six  units.  2.  It  shows 
that  there  are  no  tens  in  the  number;  if  it  were 
omitted  the  3  would  represent  tens  not  hundreds. 
3.  One  thousand  two  hundred  and  thirty-four; 
twelve  hundred  and  thirty-iour.  4.  99;  999. 
5.  345;  543.  7.  The  first  one  to  the  left;  the  first 
to  the  right. 

-8.  Five-dollar  bills;    25c.  pieces;    Ic.  pieces. 
9.  599993;    500003.      10.  990,  997,   998,  999,  1000, 


8.— S 


1001,  1002,  1003,  1004.   11. 
13.  40.   14.  2  yards.   15.  B 
16.  100  bushels,  400  pecks, 
quarts,  etc. 

1.  77033.  2.  .S813060-20.  3. 
5.  9929790.  6.  The  latter  by 

8.  $325,  .S43G,  $239. 

9.  2055,  2270.  10.  (1)  45684- 
87183.  11.  2001.  12.  15  feet. 
57;  li).  15.228.  16.  $313- G5,- 80- 15.  17.9177 
18.  5.  19.  5.  20.  013.  21.  1392.  22.  34033 
23.  25  gal. 

9.-24.  ,$2858-75.  25.  341.  26.  14887838; 
1270843.  27.  (1)  823X15;  (2)  1524X32. 
29.  $5-23.     30.  39.     31.  350.     32.  20c. 

10.— 33.  .$43-35.   34.  (1)  .3425;   (2)34568. 

36.  5  for  3.  37.  81.  38.  1836.  39.  20941592. 
40.  85650.   41.  4071375.   42.  3837;  19185. 
43.  21729.  44.  12045.  45.  91,  32  rem.  46.  281484; 
3096324;  31244724.  47.  100453;  153323;  259063. 

48.  1361757,  2796.552,  8140308.  49.  1079400. 

IS.  .$100-53. 


12;  9.   12.  $500. 

is  27  times  A;  27. 

800  gallons,  3200 

351.  4.  5328. 
1627758.  7.  9000. 

19479;  (2)  784562- 
13.  8425.  14.  133; 


468528; 
28.  50c. 

35.  35. 


11. 

19. 
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27. 

31. 

32. 
33. 

34. 
35.— 


8. 
— 1. 


-20.  SS-or,.  21.  SL>(;-77.  22.  S2.S().  23.  S;i.(iG. 
25.  SI 40  ."■)."). 

-26.  Sl()2'i7. 

-1.  8;4();„.42.  2.  19;  2.i; ;«.  3.  :i(j();  1440.  4.  21(;4.V 
21S929.  5.  720720.  6.  ( 1 )  2.  .T  5.  7.  11.  i;-;.  r2)  2^' 
3'.  7.  13.     7.   l(i.  indudinK  L    8.  2,  3.  7.    9.  IJOSO. 

-11.  3000.  12.  ,S4sec.  13.  360.  14.  337.  15.  14304 
16.  32or9(i.  17.  1 19  or  r,!)',.  18.330.  19.3104 
20.  40  grains;  144  lb.  avoir.  21.  30  in.  22.  '>]  22 
23.     23.   -,.     24.  5ol. 

■1.  31.  2.  9.  3.  o|.  4.  8f.  5.  271.  6.  9  7.  30 
8.  80ij.  9.  4^^^.  10.  11^1^.  u.  100,^^.  12.  looi' 
1.   f.   2.  V.   3.  v.   4.  Mi\    5.  's*.   6.  ^'     - 


4  5  ."i 


9.     ^*IP'.        10.     ".^;^'«.         11 
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1. 

4  f 

9.   J 
13. 
1.  i 


1  4> 

9 
12' 


5        21) 
•      24' 

2.  I   ; 
10.  5. 


*•    T3s-      • 
.10  1  H_2  7  4 
5  ()  4  ("i 

2  H'     5  ff-         *• 
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1     ,--inHM 


5. 
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i  2  8  N 
BI      • 
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15        Mrt  75 

2<i>     4¥i     1(30 


10. 
3. 


11. 


4.  f.    5 

;.   12.  I 


3. 

7. 
6. 


7T- 

2ii'  S  i) 
2  U  u  t  rido- 

4  S  I?  T  5  • 

4^        S4 


6       I  H  1 1 1  >  U 


14  4'      1  A  d 

2        '-io        2  1 
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8.   ^ 


14. 

2.  i 


H. 


IS        15  4  7 


8.  W-    9. 


4.  1.     5. 


1  A        4  1 «  5  7 
*"•      5  45  417- 


lis 


10. 


■H 

So- 


6.  s.^     7.   i; 


36. 

38. 


-1.  V    -",■'-   ?'i    »'><• 


1. 


7(1         4  M         !  r. 

11(1'    '.Id'    «(■>. 


24  15       2  28(1 
2  8  2o>    35  2(T' 
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1.  n.  2.  H.  3.  1.  4.  in.  5.  Hi.  6.  V0.  7.  2^^. 
8.  2n.  9.  3;JVi.  10.  >j4gf.  11.  13^.  12.  m. 
13.  22tMA.     14.   l/iriMj.     15.  1. 


42.— 1. 
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8.  23ilS.    9.  ,VH.   10.   ni   11.   ,1,.   12.   «>,.   13 


14.  f     15.   ,V'o-     16.  2j\.     17.   lU.     18.  -«^' 
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43.— 1. 
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.■I  5 
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8  _ 

10. 
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S  4  .1 
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5. 
11.  ?. 


I    6.  1.    7.  2' 


44. 
45. 
46. 

48 
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1  4  11- 


12.  !'•' 


-1.  *.    2.  2.    3.  Ij",.    4.  f 
8.  99.    9.  f|.    10.  9.    11. 

-1.  \\\.    2.  OtV    3.  8|.    4. 

8.   ^,.     9.  U^ji. 

-10.  7rV    11.  S^^,.    12.  S.|.    13.  2.  14.   1^^ 
16.   g^.     17.  AJ«.     18.   Su      19.  7. 


12.  }.     13. 

5.  H.    6.  xVn.     7.    .^ 
12. 


1  r, 
58- 


27?.       13.     Ij'^. 

6.  2^.    7.  If 


15.  8. 


— 1. 


1 

7  2- 


2. 


s 

1  «■ 


«'•     1  tS  ■ 


4. 


7.  30.  8.   -,}.  9.  39^  10.  52^ 


13. 


7 
Si)- 


5.   1§  oz.     6.  3  in. 
11.  00  rods.  12.  Yes. 


51.— 1.    Sr 


von,     aiu'     six-tenth'^. 


three-tenths.    3.   1< 


2.    Thirt 


V  nine,    and 


our,  and  eighty-nine  hundredtl 
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4.  vScvtn   huiHlrtcl   and   sixty-two.      5.  Seven   hun- 
dred and  sixty-tw..  tlu.nsandths.    6.   Seven  l.undred 
and   sixty-tuc.    and   seven    hundred   and   sixtv-tw„ 
thousandtlis.     7.  One   thousand    two   hundred'   and 
thirty-four,    and    five    thousand    six    hundred    and 
seventy-eiKht     teii-th<nisandths.      8.  One     hundred 
and  twenty-three,  and  forty-fne  thousand  six  hun- 
dred and  seventy-eight  hundred-thousandths. 
9.    1  wo  thousand  four  hundred,  and  thirtv-six  ten- 
thousandths.     10.  Two  thousand  four  hundred  and 
hirty-six  ten-thousandths.    U.  Six  ten-thousandths. 
1^.  Six  millionths.     13.  Six  bilHonths.     14.  76 -SO 
15.   14()()3.     16.   100.0003.     17.    -0103 
18.  30070-001083. 


2.  01-23737.       3.  2003-61X70243 
5.  4 -3340.     6.  (i--,754. 


2. 

5. 


o -477082.    3 
7-712387o24S. 
8.  -00000072. 


53.— 1.  3525  •9774. 
4.  95-222524. 

55.— 1.  2-4493944. 
4.  57-8687277. 
7.  12025-21200096. 
10.  1. 

57.— 1.  1-2  -12,  012.  2. 
•81.  -9,  2-7,  218-7 
625,  -000025,  -625 
•01331.   6.  i-368. 

7.  2799360,  77760,  129600,  216000  8. 
•04,  -015625,  -008,  -00390625.  0016 
10.  -43241.  11.  -69315.  12.  -31830 


44-39.5031413. 

6.  -26484624. 

9.  -0000001. 


•4,  04, 
•0003. 
5.  -001 
•05472, 


•16,  12-8,64.  3.  81. 

4.  01562.5,  78-12,-., 

:i.  161051,  014641, 

^^•7.36,    -1.368,      0684. 

•"),  -2,  -125, 

9.    -47712. 


1. 


u, 


\  3 


■irVs- 


•75,   -125,   -37.5.   -62.5,   -875.       2. 


58.— 1.    -2.5,  -.-,. 

•3125,    -437.5,    -5625,    -687.5.    -8125     -9375 

•4,^6.  -H.  4.    •9(;,  -992,  -9984.   5.    -96875,  -984375 

•90218.5.  -00.390625.  6.    -142857,  -285714,  .42857l! 


•  1875, 
3.     2, 


.{02 
I'A(;k 


62. 


65.- 
66. 
67.- 
70.- 
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•r)7142S,    -TUL'S.-),    •K-)7!42.      7.    -IIISOIS,      (iToC);."), 

•n.iiri-M,   -AHKi'AH,    -AsMsi;.    8.  •;{:{;{:{:«.    (ititnniii, 

■l»i(K)()(),     SlJiWiW,    -777777,   -727272,   ■()'.t2:5()7. 

-1.    •  !M7:{()S42 U):)2(;;5 1  r)7s,    ■  o;}  l .")7.S!t  1 7;{<)S  t2 1().')2, 
r),S,S2;{r)2!»4 1 1 7()47(),     - :]ry2\\  \  1 1 7(i47().")SS2,     •  0 ir)3S4. 

•  ;{!>  1  :{()4.347.s2()0,s(inr)(;-)2 1 7,  - :w()!».-)2. 

2.  •  ()()S(i9r)(;.-)21 7:591  :^()4347.S2, 

•  44S27.').sr)20()S0().-).')  1 724 1  :}71»:5 1 0;i,  -  !»(;774 1 03:)4Sr{S7('), 
•072,  -()243<».  •3,)S490.-)()()0377.  3.  ■S79I20,  -209S41, 
•987012,  -380 100,  -.518,  -000301,  -999()()6. 

-1   2    "     1     l: 

*  •   3  >   11)   11.   11 

3.  2J,  3J,  14^14.  7^ff 

-3.  8-12.  8-1,  8.  4.  25-48.  5.  .33-2  in.  6.  2-347. 
•053,  -096.  7.  So -68. 

-1.  4  06.  2.  1-685.5.  3.  9-195.  4.  -16667.  5.  -7970. 
6.  1-71828.  7.  9 -.39. 

-1.  28-81.    2.   148-66.    3.  3-31.    4.   15-94.    5.    -21. 
6.   1-12.    7.  2.598.    8.  8-078.    9.  2-109.    10.  3-312 
11.  376.      12.  116.      13.   186.     14.  322.     15.  1-328. 
16.  3700000.         17.  .330,000,000.         18.  .S526-57. 
19.  6.58.     20.   16-9.     21.   15-686. 
-1.  3-31.  2.  62-64.  3.  3-83.  4.  29-995.  5.  8.56-967. 
6.   1-413.       7.  29-9.56.      8.   13-.594.       9.  2-991. 
10.  .32-48.       11.  914-4.       13.  .S8-07.       14.  28-98. 
16.  .S49-77. 

1.  84,  8-4,  8400,    -00084.     2.    138-280  or  138-281. 
3.   1-049. 

•0285714.    -047619,       5.    -8398,    -8397. 
6.    16-8476190.     7.    -0001.5625.     8.    -1047  or  -4048. 
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15.   10^ 
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.52. 
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27.  s:]]r. 
32.  .si2()(», 


AN  SUCKS  30;; 

PAci: 

18.   400.      19.    H:.    /,^,\    au.l    ^:    will   riicilatc-    witli 
periods  of  iiol  more  tluin  'M,  :U\,   !>7  di^itN  respir 
lively.     20.   !)()9,',   oz. 

75.— 21.  ().      22.   100.      23.  82-10,     .82-73, 
24.   1()-1S74.       25.   14.        26.  Si3(i.-, 
28.  8320.   29.   l!f.  vd.   30.   lie.   31. 
SOOO.     33.   le. 

76.-34.  S(il2,  8720,  8804,  8l()S0.  35.  3").  36.  81-31 
nearly.  37.  ,'„.  ,',,  ,"„ ;  4;,.  38.  822-.-,0,  .837-r)() 
39.  0  years.   40.  812!»37- 50.   41.  83--,(i  nearlv 
42.  83000,  84r)00,  80750,  80750.  43.  84070- 1()3.' 

77.-44.  81323,81200.81200.  45.  474  1b.  46.  4.30  p.m 
47.  lO'-l  gal.  48.  ,i:,{yl    49.  -  142S57.  50.  02ic. 
51.  8175,  8105.   52.  12,  30.   53.  821-50,  821 
54.  1000,  1850.  55.  521, I  ^v  lb. 

78.-56.  30 -OS.  57.  45e.  58.  ,V,.  ^y,  |.  ,^. 

80.-1.  lOS.   2.  311700.   3.  525000.   4.  5451770000 
5.  100.   6.  24000.   7.  £10  8s.  4d.   8.  10. 
9.  Saturday. 

81.— 10.  705.  11.  312^  12.  881.  13.  2175.  14.  1407. 

15.  3041.  16.  S8  yr.  5  mo.  10  da.  17.  47.  18.  25. 

19.  Mar.  20th,  ISSS.  20.  44.  21.  S  min.  25  sec. 
22.  2  mi.  1430  yd.  23.  175.  24.  171-0.  25.  S4. 
82.-26.  70.  27.  2i5  oz.  28.  14  da.  7  h.  11  m.  17  sec. 
29.  10s.  Ojd.  30.  140007.  31.  30524. 
1.  10,  UK),  1.  2.  1,  100,  10000  3.  1200,  15000, 
21000000.  4.  1234507-80,123450-789,  123-4507,SO. 
5.  850000,  5032.  6.  1035(530-87. 
7.  554151 -1.  8.  1152-48708  Km.  9.  01-441.  10.  ISJ. 


83. 


-11.  50.  12.  170-07.  13.  740-301.  14.  4  m.,  0  m. 
15.  13  hr.  32  ni.  30  sec.  16.  900.  17.  952,  400. 
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18.  12,  12(HH)(),   120.    19.  1017  32    20.  0-9. 

21.  201-211.")  Ha.  22.  1.  23.  !,->00()(;(».  24.  3',».(i. 

25.  1000000.  26.  1.  27.  100.  28.  2r)0(). 

29.  •>(«),',  Kk'. 

84.— 30.  1000,  1000.  31.  1  Ki;.  32.  1000.  33.  1  cii.  (iiii. 

34.  Iff  Kg.  35.  1000.  36.  1000000.  37.  1000000. 

38.  10000.   39.  i:^:).   40.  10  :  2:").  41.  <»07-21 

42.  KJ.Si  43.  20- 110.  44.  101-17.  45.  ;^()Sr)2<). 

46.  l()0n-3.  47.  :ii)»).  48.  1000. 
85.— 1.  2' -4.  2.  !).  3.  100.  4.  289.  5.  400.  6.  10000. 

7.000'").  8.  (•!)-=  01.  9.  IG.   10.  m-M). 

11.  •0;)o22o.  12.  \.  13.  ,V  14.  r^Ji.  15.  o'=12o. 
16.  1000.  17.  12<H).  18.  -001.  19.  -00000016. 
20.  7H-     21.  7i?. 

1.  16,  2."),  529.  2.  -0'<,  -0016,  •0O02.-)6.  -26K324. 
3.  i  t"-,,  iU-  4.  100,  10000,  1000000.  5.  343,  2744, 
4330747.  6.  -001,  -OOOOOK,  ■ 000000000001.  7.  3^, 
?¥>fV  mi  8.  432,  36125,  144000.  9.  2401,  243, 
128.  10.  324.  11.  0470,  -0021,  21-3721. 

12.  -33310,    -00001. 

86.— 1.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  12,  1 1,  16,  18,  72,  60, 
90,  140,  480,  800,  9000.  2.  1,2,  3,  4,  5,  6,  7,  8,  9, 
10,  14,  24,  45,  20,  50,  80,  126,  270,  200,  900.  3.  6, 
8,  10,  24,  27,  32,  36,  42,  SO,  33,  240,  800,  560,  2S0, 
105.  4.  2,  3,  8,  10,  60,  30,  12,  21,  11,  110,  300,  35. 
5.  2,  3,  o,  4,  6,  20,  21.  6.  j,  31  8>  I'iTi  xooi  2t>  •;?> 
tSs.    -1.    -2,    -3,    -8,  2-4,  3-2,  4-2,    10-5,   1-05,   ^V 

7      i      1      4     -V      1-"       A-      31      .1        .9      .4      1.9      1.1      2-1 

3-5,    -01,     12,    -35. 
87.-2.  25.     3.   150.     4.  900.     6.   1225.     7.  325.     11.  5. 

12.  5.     13.  0.     14.   1225. 
88.-15.  3,  5,  35.     19.  5.    21.  35.     22.  25,  0;   25,  6;   31, 

0;  31,  9. 
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90. 


.'JOo 


92. 
93. 

94. 
95. 
96. 
97. 

98.- 


99. 

100.- 
101. 


20 


1.  0.     2.   10.     3.   100.     4.   100.     8.  S-,ir,. 
-17.  T.Vl.    20.  S2!»,  ;iS<),  21.^,  2<to. 
1.   1,  -Ol.    OOOl,  .000001.  2.   1.  -1,  .01,  .001    6     .-} 
•07,   -OOO.   .002,   M,   1.2,  7-1,  .Vl,  82-2940.  2- Hi' 
17.2r)22,    1S.S2S1,  :)I.47;j2,    .(i;}2}. 

1*    -\:^   '\     ^'  •^''-   ''^^     3-    -   ^e-     4.   ^.    §.    L 
3.  •)•  1/  1.).     6.    -7071. 

-7    .'K/.J    -778.       8.  57,     15.       9.  70.       10.  3  •008. 

11.  louio.  12.  o,:5.  15.  ;m,;m.  16.  75c.  17.  .;;i 

18.   142450.      19.  0084.      20.    121.   ;i03.   21.    30   4'> 
22.  8,   10,  24.  '     '■ 

-23.  !»•!)(.  ft.    24.   11.31  ft.    25.  8-0(3  ft.    26.  10. .iO 
ft.    27.   U.70  ft.    29.  4-15.  5-54. 

-2.  3.    3.   1.   6.  3.    7.  2.    9.  G.    11.  3.    12.  3.    13.  3 
14.  it.     15.   1.     16.   1,     18.  0. 

1.  38*  sq.  rods.    2.   8f  ;^  sq.  vd.    3.   0  sq.  vd.  6  sq    ft 

40  sq.  in.    5.   2  in.    f.  52  rods.    7.  30  sq.  ft. 

8.  24  ft.,  18  ft.    9.  480.    10.   1452  sq.  in.    11.   IJi  ft 

12.  .S124-80.     13.   10440  sq.ft.    14.  440  ft.    15.  3   1 

rods.  123  rods.  ' 

1.    13  ft.   2.  41ft.   3.  85  ft.   4.   17  yd    5.  27784  in. 
6.  4  ft.  11.933  in.    7.  8-171  ft.    8.  6  ft.    9.40  ft 
0.   112  ft.     11.   12.049  yd.     12.  3  yd.   10-253  in.' 

13.  4-029  ft. 

-1.   G   sq.    ft.      2.   3-72   sq.    yd.        3.   72-727    sq.    in 
4.  8-070  yd.    5.  272-29  in.    6.  48  .sq.  ft. 
-7.  30,  54i  12^  72  sq.  ft.    8.  4  ft.    9.  3,  0,  3  ft. 

%}r'''P'^-   2.   U^.39.,,8.^   3.  3-.   166^, 
^o„^    4.   „  ,„  4-9<4.    s.  oU  in.,  4^  in..  71-797 
m.   6.  30,  180,  2184,  19-899.  1759-035.    8.   1-907  ft 
9.  1-750.  3-499.  5.249  ft 


102. 
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10.   S4S-)2  sq.  in.     11.  22()2:},   1()-S()7  ft. 

1.   77  sq.  ft.    2.   'iS  sq.  ft.  721  sr|.  in.    3.  owl")  ft. 


103.— 4.  4  in.  5.  (P,.  5.  4  ft.,  ")2  sq.  ft.  7.  ll'tO  in., 
00 -887  sq.  in.  8.  220,  KiO,  2S0  ft.  9.  :i7  ■  H,  43-')() 
ch.     10.  34"),  43-5  sq.  ft. 

104.-1.   11?,    V.i\. 

105.— 2.  30,  20},  10  ft.    3.  8  ft.    4.    121^  sq.  ft.    5.  22J  ft. 

6.  0,',  tt.    7.   lOi^,  ft.    8.  04_ft.    9.   121,  H.  I-'>J  ft- 
82-17')  sq.  ft. 

106.— 1.  I2f  ft.  2.  IS^V  yd.  3.  14  yd.  2  ft.  0?  in. 
4.  23-470  ft.  5.  2n  ft.  6.  2  ft  3i:]  in.  7.  3-01 
yd.  8.  7-")2  ft.  9.  27 2\  vd.  10.  30  vd.  1  ft.  8  in. 
12.  040  ft.  13.  792  ft.  14.  3  ft.  15.  443|  ft. 
16.  35  rods.     17.  44  ft.     18.  37?  ft. 

107.-19.  3S  U,  2W-T,  2.V?  ft.  20.  201;',  in.  21.  ISf.   22.  2S^\. 

109.-22.  38|  sq.  ft.     23.   50?  sq.  ft. 

1.  100  sq.  yd.  85  sq.  ft.  2.  129-537  sq.  ft.  3.  5-941 
sq.    in.       4.  9^    sq.    ft.      5.  O^f   sq.    ft.      6.   14   in. 

7.  902§sq.  in.  8.  17-728  ft.  9.  3344  sq.  ft.  10.  154 
sq.  in.  11.  18  sq.  ft.  12.  77  sq.  in.  13.  12-374  in. 
14.  27-202.    15.   122^  yd.    16.  50f,  78f,  128?  sq.  ft. 

110.— 17.  340j-sq.  in.    18.  3-741  in.    19.  2^'^,  21,  1 -732  ft. 
1.    iV-     2.   jij.     3.  28  ft.    4.  51r"i  sq.  ft.     5.  35  sq. 
ft.     6.  4^  sq.  ft. 
1.  25§  sq.  in.     2.  07=  scj.  in. 

111.— 3.   llri'ii?   sq.    ft.      4.   180   sq.    ft.      5.  28-844   in. 
6.  21-38  in. 

5.   112  sq.  in.     6.   84  sq.  ft. 
1.  GO  sq.  ft.     2.  0  ft. 


.WSWKRS 


;}()7 


P.\r,r; 

112-     3.    11,^  i„.    4.  2fl.7,^,   „,.    5.    17.1.,.  ft.  6.    II7;i^ 
sc|.    It.     7.  2|.;{s.-,  i„.    8.   !.;,    ,„i.    9.  (is., Mi;;    i,,' 

o.   21   sf|.  ft.     7.   21   v,|.   ft. 

113.-1.   ot  sq.  ft.     2.   212  sq.  in.     3.    n  i„.     4.  2"    in 
^   '^''    "••      6.    1    It.      7.  .V7tl    It.      S.  .s.7-'(;  in' 
9.  aft.   10.    ll--l!Miin.    11.   2n|..,,.i„.    ,2.  .v,.„„-> 
«!•  in.       13.     i2Sl<t2    s(,    It         14      i  ,-   - 
15.   ]7.!.7.i.  '  II'-'-l.  m. 


116.     1.    i.-,4  .sq.  ft.     2.  fl7r)()(i8 


s(|.  ft..   l()7!t.i:M  sq.  in., 


2(i.M..,.i2  sq.  ft.     3.  ;M02f,.,  7.!.:!7in..   ,.7;ilft' 
4.   M,',  sq.  ni.     5.   2S(i  sc,.  in.     6.   2ti  I  sq.  ft. 

118.-1.  (io  cu.  ft.,  (15  cu.  V,!.,  2!.. 2.^  cu.  ft,,  ni:i.:;i2  ou.  ft 

6.  ()4-().,S  yd.     7.  7200.     8.  ;nr,',"„. 
119.-1.    110  cu.  ft.     2.    12  cu.  in.     3.    1  10  .„.  ft      4    -^.1 

c-u.  ft.    5.  2!).-,.  100  oil.  ft.    6.  :ur,,u.n.    7.  -iV^s 

in.  -8.   J.311.  "^ 

120.-1.    lOScu.ft.    2.  .^)2c„.in.    3.   121,^  a.   ft  '  4    1(1 
sq.  It.     5.   2.2r,(ift.     6.   (1-7.-.  in.     7.    l-OISin.    ' 

121.-8.  4. Ofi:^  ft.    9.  liZ^cu.ft.    10.   100}^  en.  ft.    H.  2 
It.,   44  ft. 

123.-1.  (K.cu.ft.    2.  ;52cu.ft.    3.   ISsq.in.    4.  -I -.-..S.-i  in. 
124.-5.  Ki^  en.  ft.    6.    137(17;Wn.  ft.    7.  (1  ft.    8.  4-{»();i 

;;;,     '^•.»^--ft.      1«.    lOoa..  ft.     n.  0;^  a.,  in.. 
'•0  sq.  ui. 

1.   SI   c-u.  ft. 

>^1-     6.  .,nxen.  It.     7.    10722.-.  cu.  in.     8.  71-804 
cu.  in.     9.    ,3S--)r)  cu.  in.     10.  ;i77{  ci.  ft. 
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l.?0. 


132. 


133. 


i'A<;i; 
128.-1. 
4. 

8. 

1. 
4. 

7. 

1. 

6. 
10. 

12. 
16. 
20. 

ft. 

134.— 26. 
30, 
33. 
36. 
39. 

-41. 

vd. 
47. 
51. 


2._;?(is   (11.   ft.      3.  :\\\7'i   cu.   in. 
5.   ;.     6.  MKJ  cu.  ill.     7.    |  i,,  ^y.^- 


135. 


136. 


137. 


-53. 
57. 
60. 
64. 

66. 
69. 

sq. 


.■no',  111.  ft 

2S2?    sq.    ft. 
1  Otis  J. 

\\:\7\  cu.  in.  2.  'JdSl'M)  cii.  in.  3.  21  in. 
17!>^  cu.  ft.  5.  tilt;  s(|.  in.  6.  :V.\\)^  cu.  in. 
.'«.i|  t'ui"-  8.  lOOOcu  in.  9.  Tin.  10.  2.">,",,  11). 
•Sl(i4.  2.  120  yd.  3.  od  ft.  4.  2000.  5.  210000. 
'2sl  sq  ft.  7.  .S20().  8.  340- 100.  9.  40. 
:r)7-071  ft.     11.  00  ft. 

IS  ft.  13.  1.  14.  107l.-),S  yd.  15.  .?:i23-.'?2n. 
4  yd.,  20 yd.  17.  .S.')04.  18.  .")cli.  19.  2.")S<)!).:i7 
S04in.  21.  2-Oimft.  22.  £7  :is.  4d.  23.  liO-M).') 
24.  304 •()41  sq.  ft.  25.  ;i;M0<»,S-4S,  334().S1.S9. 

1001  sq.  ft.   27.   10=  ft.   28.    l.-.f;  in.   29.  22,',  ft. 

1-osft.  31.  -.^n  yd.  32.  is-<t7;Ht.,  i2(Ji;»  ft. 

Scuare.  S5  nxls.  34.  S;20.3-20.  35.  2836 
MS  in.  37.  243-721.  38.  2  ac.  46  sq.  rods 
11-2  ft.     40.  rni  sq.  yd. 

l")-r)12  in.    42.  .S466-66f.     43.  Stiuare,  22".  sq. 
44.  .Sir)S.r)().    45.    -OOOOOlS.    46.  24-64  sq.  ft. 
')-291  in.    48.  (;4J.  sq.  ft.    49.    12,'..    50.    I?'/ 
6.     52.   2211   sq.  in. 

•S3()2-r,0.  54.  12.  55.  l.Vi  in. 
H400  sq.  yd.  58.  ().T-i»4S  ft.  59 
24-OS9  in.  61.  2121.  62.  o:)31 
6-2  ft.     65.  2005 J  ac. 

23   ft.    4   in.     67.  2710-10  cu.    ft.      68.  S}','  ft. 
O'Mir,  cu.  ft.  70.   13-7osq.  yd.  71.    '.  72.40-737 


56.  208   ac. 
."  hr. 
63.  S59-15. 


in. 


73 


143 


- 1 


ni.  in.     74.    12( 


75.  29'  cu.  in      76.   14 i  cu.  in.     77.  25. 


iti.,  074  so.  IT 
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78.  22>.  79.    !SS.  80.    1272X11..   81.  7:^s.;^o(5cn.  i„ 
82.   .!)2.2tl|   ui.  ill.     83.    \\\l  c-u.  in.     84.  iWs.^o.i 
M|.  ft.     85.    •.-,77  in.     86.  !)7;|  sq.  in      87.  S  to  27 
88.   -Mi*  (lays.     89.    s2-,.()<Mt. 

139.-90.  :i^n.    91.    JS  in.    92.  a.-Jl  ft.    93.  ;i2;^  sn    ft 
94.   20.     95.    i:{2:,.4M    sq.   v,|.      96.    1S!...V'  .(,     f,' 
97.    »:.()().      98.    12571.      99".  ;i2v'.    lb.       100.  •'47-, ' 
101.   ti4()  tons.     102.  2y:)5. 

140.-103.  I4(}(H     in.        104.   :{74S  +  .     105.    Ii4()7'l    oz 

106.  H'.).     107.    !•/  ft.  ,Hr  iir.     108.  :,;{.»! -■^"' 

109.  (i2.-,().      no.   2.1 -44 1.      111.    I2:r4.     112.    17>() 

11.3.  ,4      114.   1.5.     115.  4  .-, 

141.-116.  (i(.()().    117.    1.    118.  721-1.    119.  !.().    120.    -00 
121.  27.      122.    lOOO.      123.   24.      124.  :{  ni.,    12  m 
15  m.     1^5.    -4  ni.     126.    1  niin.  127.  m  min.    128.' 
10  ni.    129.    --Ml  s.     130.    10  ni.     131.     M. 

-132.  -37.-,  m.  133.  ll.-,r,.  134.  ;i(;4S.  135.  100 
136.  .S170(i-2.-..  137.  .„:2S.<i2.  138.  OSOI.  139.  S.4.) 
111.  140.  :u:i  nun.  141.  240;KS  gal.,  lU.MSG 
litres  or  24.i;i:i  ^a]. 

7.    1.    1,  :i,  2,  -.i,   I,  7,   17.     9.  0.     10.   It  fails  when 
0  or  0  IS  struck  out.    11.  4.")°  K.,  10.-,°  w.    12.   .-);5°  \V 
13.   ',i  lir.  -)7  mill.  .')(}  sec. 

-14.  7!)'^  24'  W.  15.  20°:n'\V.  16.  (i()°  \V  17  4 
liours.  18.  1.20  p.m.  19.  .-,  min.  .10  sec.  fast,  10 
mm.  44  sec.  fast,  1  min.  ;{2  sec.  slow.  20.  ;}  :  4 
21.  litic,  04c.  22.  .-).-,.  23.  .S2.S7r,,  SMI  24.  2.10, 
.1.10.  11.10.  25.  .s  1.1. 0.1.  26.  7.  14,  21,2,S.  27.  §1008* 
.S12!»(i,  .Si;j44. 

159.-28.  44.    '.n.       29.  .SKi.l,    .s;(;.i.       30.  .Si  120,    .SHJSO 
31.   !S4000.        32.  $2000.        33.  .$400,    $800,    $1200. 


142. 


157. 


158. 


i'iJisss&iv..By 
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?2400. 

36.  71 


34.  SO.'M .-) •  7!),     SaOsiL'l. 
13.    37.  sio.    38.   -)  :  I     S9. 


1(> 


35.  S2{)()no. 

Kal. 


161, 
162. 

163. 

164.- 
165.- 


40.   I  jral.   1  (,t.  :•  pt.    41.  S17,-,,  Sk;;?.     42.  30,  24 
43.    13:^,^,  yd.    44.   R,  S,-,  yd.    45.   I  „f  wav  round. 
46.  ()  mill.,  slartiiiK-  point.     47.  ^K)  miks.     48.  Sj 
sec,  i\;\  sec.     49.   2  mik-s.     50.    \,\  niik's. 
-51.   U){^  min.  past  2.  52.  ojV  niin.  past  7     53.  •>!  « 
min.  past  3.    54.    Z,',,-,.    55.  SI,  42,  21  davs.    56. 'o 
days.    57.  4Sniin.     58.  .S2, -S]  .^,  40c.    59.    is.'wlavs 
60.  870  oO,  .S4<)r)0.    61.  <)().  ISO  days.    62.  ii  :   10. 

-63.  $7-0o,  S()f)3.  64.  r..^;.;davs.  65.   ',40.  66.  .«S-04 
67.  890  ft.,  .S22-4().     68.  .SI 2s.     69.  2700. 
70.  S135-13i.    71.  S37(;-20.    72.  {\h\.    73.  Sal -331 
74.  42^'. 

-75.  Sr)4oO,  or  So3-r)0  if  „„  waste  in  border 
76.  .S10-)0.     77.  CO.     78.  .S7-20.     79.  «)3? 
80.  S-e7-2G?. 


1. 


l^A-  lS7i,  2o.  3(^,  S^. 


ti>     4  '     S  ) 


1.  ^    2.  00,  l(i^,  20?,  22i 


2> 


-3.   4,    r. 


4.  4.   3. 


6.  216   men,    lOS    1 
9.  420    marks 


5.  20,    10?, 


4: 


.)/ 


)ii. 

•00 
12.  12J.  13.  130.  14. 
17.  250.     18.  SOO.     19.  3( 


S4-77r)3.      8.   82475000. 


trancs. 


10.  0 


11.  2' 


%.    15.   \l  H:  lb.    16.  200. 


166.— 21.  500.     22.  53.     23.  .S3 


26.  39157 


)<o. 


27. 


13' 


)0S.     20.  4. 

Mii).     24.  35-2.     25.  42'>. 

28.    120,    240.      29.  5S1.4, 

1)0   lb. 


579-2,   4S9-4,    350   lb.      30.   2490,    390,    30 
31.  75.     32.  S9.     33.   125. 

***^"~^*',  ■*-]:     •^^-  '^'-'^O'^^'-     36.  S2000.     37.  000,  4S0, 

">•     41.  21^'' 


300.     38.  40.     39.  70S.     40.   1-741  ... 

42.  S16000.     43.  000.    44.   1029,^.    45.  §3.02 


tW>, IC-'-'S^'i  i.>v;'    'B's    •    fV""*'! 


'^•^l 


ANSW  <•;'<; 


PAGE 

170.- 
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171. 


172.— 


173. 


174. 


175. 

176 
177. 

178 
179. 


-1.  S132,Sr,75,Sl!)0G •-,(),  S7,S7 ■:.(),  S4.-,,S.(il  2  S1^,0 
3.  1^';.  4.  $4-28j.  5.  Sl(i.(i(i^.  6.  8-ls.  7.'si7^.' 
8-  SI.     9.   12c.     10.  m.     11.  .sio. 

12.  S28.12i.       13.  SO-;.      14.  2-    loss.       15    :5  ■ 
J6.    !  =  •.      17.  S4.       18.   11-';.       19.   Konmr     s/u' 
20.  20-.    21.    10'.    22.  28.0/5,   17.2.  /is    •>7.l      ■' 
20-O,  04';.     23.  /i;;',.     24.  20';.  '  "       '       ' 

25.   1';.     26.  §4  ().^.     27.  S2.33^     28.  .oOc. 
29.  S327 •.-)().  8.311.121.  S2()4.7.-). 

I.  8204,     .S234.30,     .S040.1,     .S24r)..3r),     ."^Hrjl  .<)<) 
S40o5.28.  ^    ' 

-2.   20^-     gain,    33»-;    loss.    259^    loss.    10^;    gain 
3.  $-20,  §.'500.83000.  ,872.50.  4.  82-10    5.  sW . -)o' 
6.81O.10.|     7.  4-c.     8.  22.C.     9.  Xo.'k7;.: 

II.  r)0.     12.  50.     13.   1.-). 

']t'  f -^     *5-  «-      16.  /5,V     17.  810.     18.   lU. 
19.   1.     20^  37Uc.     21.  33^     22.   12^     23.  03,{ 

24.  2/i.     25.   I;;'.     26.  220.     27.  823/i. 

-28.   110.     29.  .8.m     30.811201';.     31.00,-12.28 
32.  Lost,    9:'^\,.       33.  83'        


^^     .\.-,W'"''       —  ""^-       34.  33 J.       35.  .$7U\ 
36.  42t>.    37.  40.0c.    38.  8200.    39.  815300. 
40.  .88.80,  no. 

-1.  854,  833.00,  89.00,  8189,  88.2/i.  8182.25   87-50 
2.  8.5850.     3.  00§c. 

-4.  2S;.   5.  4%.    6.  2--.    7.  80.    8.   ^^'.    9.  810. '>5 
0.  .8102.     11.  .82.5.     12.81715.09.     13.  .870.      ""  " 
14.  3JSr.     15.  8945.     16.  25203/,. 

-17.  .89720.      19.31190.3.     20.1001)00.       21     l'^' 
22.   120000  lb.  '  *'•    '^   i- 

^  ^r-ff'\J*-  ^^'-       25.88000.       26,853331 
27.  .'54000     28.  4005;     " 


.■)8 


T.<f7- 


'■nam 
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PAGE 


ARITHMETIC 


181.-1.  .S30,  $112.50.  827-20,  S246,  $m,   $11.34. 
182.-2.  S625,  S2o00.  §4450,  $5500.  3.  Ur;    s.c^     .,- 
54c.  4.  $105.  5.  $56-25.  6.  $160  7  a-* 'g  ""' 


0     liic/ 

^'     4  0  /C- 


'«•   1S%.    11.  S2I33I.    12.  .»:  'l3."V 


"'■^i"' sIL,  ^o'Tf.  "•*«»"■  '«■*""-"■ 
2^2!"'  '"^'^'■^^^'  *^«^^«.  «o««o6: 


32.  $.11750.     M.  «02S:ii',,  sVl.'N'.l 


I  I  ' 


37.  S!)7o.  38.  iSI22.50,  8441.  39.  $4220.  40.  S410.30 

187.-I.  $100.    2.  .,.37.50.     3.^40.     4.  S3«.    5.  «,375 
o.  11.^  mills.     7.  $14112.(5^10?  -•"       "    --■ 


10.  $J6.     11.  $1,979.     12 


-3  milLs.    9.  $14M0. 
16  mills.     13.  $0400. 

ii  $507500.        16.  .S4         17    §30 
"-      20.  $3237^.     21.  $23.75.' 
$761722,  $146485, 


188.^1Ji  15  mills.   fs 
18.  $14i«.  19. 

22.  S7470735r  S3046888, 
$1171880,  $585940. 

189.— 23.  $2583. 05.  24.  21^. 

""■~J;,*™;.*!f'i\f  "■'.■.«'««^  »>M.  «200,.  0,  832.50; 

.),  $155;  $76.68,  $119-28; 
"3.70.  4.  $3.25,  $3-34. 


$27,  $42;  0.  $42;  $110-25 


$200.  $300.  2.  19-19%.  3.'  $ 
191.— 5.  $300.   6.  $3-78.   7.  71 


9.  $2.88.    10.  $20.     11 


13.  $3866.85.    14.  43|%.    15 


2^.       8.  $2.35    nearly 
$162-73  +  .    12.  $76-17  +  .' 


192.— 16.  10%.     17 
20.  2\  lb. 


20  doz. 


$20 
18.  27  in.     19.  3  yd. 


-if^.^;- 


PAGE 

195. 


196. 
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■«•  SWI.      7.  (i.|)4>,       s    (i    S-.     ,.,     -  ., 


16.  8 


:(- 


^»7.  40  sliaros,  8:^010.     18.'   140. 


197 

198. 

199. 
200. 


2.?. 
27. 

33. 


7SI. 
■>(■  ■ 


24.  S4,S0. 
28.   ->',. 

34.  SOoOO, 


201. 


202. 


203. 


15.  o, 

J9.    i;^7^     20.  S3o2  gain. 
-21.    100.-,   .1,.      22.   ir,00   si, 

25.  S4.        26.  81 1, SOS  1;^ 

29.  8(;00()00.     30.  8120000. 
-31.  8327  rwj.        32    oor- 

«^^0.    35.    ,0S.    36:^400     3^-;;-,      "^  '^'^ 

*"^^^'"-     39.  00c.  gain.     40!  ^  ;;'i:"-    ''•  ^'^"" 
-I-   0')S144,  (6,  8131.2:^,  (C-)  8120.7]. 
-J.    (<i)     .82.5.5.804,      (,)     8103.487       (h 

(fsm-un,  an  £2,0  u.  ,„.  2  '..,,0 

4.  00.44a  J.  8180.04.  6.  8.43,:  0  : 
8^  S4.  9.  .so.,.  ,0.3.  11.4.  12.  ;i.  ,3 
'^-   -tVu  yr. 

-16.   10?    vr..    8ll.")n.78        17    o- 
19.   A.    20.    ..     21;    ''■     .'  •  'r   7-  .    *'•  -^^^^    >■'-• 
22.  12.    23.  '^0     24  '  w-  ';lf'.'^'"'    *  ^^'  ^'"  ^^'  ^^5n. 

t'lT"'%     -''■'''''■        ^4.8384.        45.4^ 
46-   J.yr.     47.  .-,  yr.     48.  .§208.78.  ' 


•SI  08 -904, 
3.  8l;}44. 

7.  .8r,oio. 

">.    14.   .-,. 


:jii 


ARITHMETIC 


PA  I 

20o. 


209. 


210. 


■-n   Sept.  4th,  (h)  92  d.,  (c")  S12-G(),   (d)  S987-40. 

2.  ui)   Ai)r.  ISili,  (/')  7()(i.,  U-)  S10-'.»2,  (d)  .S1233-()8. 

3.  (a)Sc'pl.  2()th,  (/')  .S()  d..  (c)  SlOG-32,  (d)  .S5r)34-43. 

4.  (a)  Mar.  4th,  (b)  70  d.,  (f)  §31 -SG,   id)  §2717-14. 

-5.  (a)  Aug.  4ih,   (h)  Gl  d.,  (c)  .S3-G8,  (d)  8271-32. 

6.  fa)  Mar.  3rd,   (b)  92  d.,  (c)  S80-GG,  (d)  S3919-34. 

7.  (a)  Nov.  Sth,  (6)  157  d.,  (c)  S31-8G,  (J)  S1202-70. 

8.  (a)  Apr.  18th,  (6)  G3  d.,  (c)  824-40,  (J)  S2332-10. 

9.  (a)  Mar.  3rd,   (b)  33  d.,  (c)  S2-89,  (d)  S397-11. 

10.  (a)  June  Gth,  (b)  97  d.,  (c)  $12-20,  (d)  S5G4-49. 

11.  (a)  May  9th,   (h)  80  d.,  (c)  S6-39,  (d)  S479-66. 

-12.  ia)  May  Gth,  (6)  G3  d.,  (c)  S27-90,  (J)  81992-81. 

13.  (a)  Nov.  2Gth.  (6)  8G  d.,  (c)  SSO-58,  ((i)  84194-33. 

14.  (a)  Mar.  3rd,  (h)  Mar.  .3rd,  (c)  Mar.  2nd,  (d)May 
3rd,   (e)   Mar.  3rd.     15.  tA„.      16.  ttIIit-      17.  stln- 


18. 


19. 


I  7  0  H 
TS-JS- 


20.  830.-). 


211. 

212. 
21.^. 
216. 

217. 


-22.  83Gr>.    23.  0*^ - 


c.    24.  5%.    25.  7% 


21.  8888-50 

26.   12if^ 


2  /O- 


27.  .8305.    28.  July  7th.    29.  Nov.  2nd. 

30.  81199-87.  31.  7-1279c-  32.  81477-04,81502-04. 

-1.  835.  2.  8405.  3.  8405.  4.  848-23.  5.  8951-77. 
6.  820S3-23.     7.  82104-00.     8.  SGO. 

-9.  820.  10.  8121-04.  11.  81118-36.  12.  83942-20. 
1.  8244-52.    2.  8288-12.    3.  8474-53.    4.  $398-74. 

-1.  $112-49.  2.  8502-75.  3.  8121-55.  4.  $32-33. 
5.  $109-29.  6.  8197-03.  7.  $089-83.  8.  $040-38. 
9.  81350-61. 


-10.  $111-49.    11.  $1113-53.    12.  $9-72.    13. 
14.  $1201-31.      15.  $1250.      16.  $4328-25. 
17.  $1093-05.    18.  43923.    19.  8451-04. 
20.  $1041-07.    21.  81029-72.    22.  $287-21, 
23.  $17-43. 


$1875. 


KPJv^  -iw^a-arfis-Si  «5  w-  m 


PAGE 

218. 
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219. 
221. 


223. 


230. 


24.  Soo3.GS.     25.  Srm.     26.  7  +  vr      27    o,  , 
10  +  vr.    28.  4'.     29    ^     ^n    lo^'i  ^S+yr.. 

33.  o.     34.0.09.     35.2-1.5.     36.  .SlUOOo'. 
37.  S1072-24,  8707-39. 

|?000.         2.8769-23.  3.  OO-loc  4    so. 

5.  87390-4.5.      6.  823 --,'3       7    «w  en       «     .     ^^'- 
§70-80,  893-14.  7.  84.S.S0.      8.814-10. 

'''*~u''384^>''lfV'^nr-^^-       ^«-«^200.02. 
ii.  *.iM-N2.    12.  89/57.    13.  .«:594.4o     ii     y    ,, 

S17. 15.S132. 16.2.  i7.uuj;!^;^;[:r 

26.  8403.-20.    27.  82723-25.    28.  4J?,  5^%. 

-1.  85-23.  2.  83568-90.     87029 -5'>-,      «fi^nQ   -, 

<59Ilo  nx      1     CO--,    -  o/u.ij  .)^,j,      b>b403-o9, 

!ou,u\'ss  :■;■■^Vo7■■'^'•"■^'"^■ 
-15.  8290-70.     16.  83124-40.   87275    82090-28 

S2.38-59,  8003-10,  81570-84.    17.  £.500     18     xi 

10    ".If-      1A    ^>       ^  j-.juu.    la.  At  par. 

I2*  i347-,f  o,'^^'"^'''  ^'^"-"""-     21.  812279^^00. 
22.  b.34.-o0.    23.  .SI  =2-487  fl.    24.81230-64. 

-1.  852-25    loss.      2.  8102-30.      3    <?-i=n     ^.,-,   „. 
4    8os9r.    «oQK-         =•    ^  ooou,    SJ/1-2,). 

8m3  87|       "        '•''•        '•^^^^-        7-  ^5-20- 
13.  840.  14.  SISO.     8240.     S.OO.  15.   5438" 


231. 


232.- 


233.- 


16.  8157-50.     17.  8') 
20.  360. 


^O-     18.    I2i^;;,.      19.  84-8545" 


fllSiifimiiii'i 
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PAGE 

234.- 


ARITHMETIC 


-21.  T)'-^.      22.  .Sm)70r)0.      23.  SOO.      24.  Sr,8-71. 
25.  SKIOOO,  S4;i2().     26.  SS--)().     27.  Sioir,    suo] 
S2'.?:«.   28.  S12.  SIO.    ?9.  o;.   30.  SSOl.    31. 'so." -W 
32.  !30. 

i-0.-33.  -OOOOaio.  34.4'.  35.  S24:iG-Gr)?.  36.  Sl9r>OOC0. 
37.  S7r>,  S12().  38.  4!iL  39.  S300U.  49.  S09S-4(). 
41.  827:J3-G0.    42.  48-()c.    43.  SI44.  S18(),  S202-50. 

236.-44.  S3-92.       45.  S1179.  46.  S34-0r).       47.  20^ 

48.  ^l    49.   108  yd.    50.  44,  9^,  (i^.    51.  8,'.;!  cu.  ft. 

52.   10^.        53.  S22--)(J.  54.  Sl()23.         5*5".  §325. 
56.  SI 720. 


237.-57.  2.-).  58.  S9483  13.  59.  .S3.  60.  §900.  61.  327, 
109.  62.  S2000.  63.  H^J^.  64.  7  Go.  65.  4-8%'. 
66.  4 1  sq.  yd.    67.  49-. 5c.  68.    £4500. 

238.-69.  2  to  5.  70.  SI 8.  71.  S10489-45.  72.  SGOOO. 
73.  S340OO.  74.  Gjcloss.  75.  SoOO.  76.  SlG81-3o5. 
77.  43c.  78,   28^.  79.  $074 -22.  80.  7r,,  GO.  81.1139. 

239.-82.  S225.  83.  S450G2r)0.  84.  3G00.  85.  17  mills. 
86.  GG1%.  87.  S41-90.  88.  life.  89.  S1G293-75. 
90.  121  i„iiij,  9i_  j^5g  92^  Former.  93.  1|%. 
94.  S320,  G%. 

240.-95.  S730.  96.  S1039r)4.  97.  $2250.  98.  S93r) 
99.  20.     100.  S172J-22. 

1.  52^^.     2.  21,  28,  42.     3.  S3-42.  SI -125,  S2-34, 
S1-2G,  S4-r)<»,  SI  575,  S14-31. 

241.— 4.  30,  20  rods.  5.  27000.  6.  S25-50,  S13-50.  7.  5. 
7,  9,  13.  8.  S2()00,  S3000,  S4000.  9.  SI -1952. 
10.  84.  11.  11-2';.  12.  .S3  loss.  13.  S4000. 
14.  4%  loss.     15.  9iHT%. 


•^£i^u!-s^mt^'r>jmt¥m.Mi:.  '^stkT 


I , 


PAGr; 


a.\swi;rs 


:U7 


242.-6.  .SIS.  12.  17.  l,s„,iiis.  18.  .i.  7.  19.  S.s,,  .r.n 
S!»0().  SlOoO.  20.  12'/;.  21.  R-h\    22  ---m/ 

'";s;^I^=^^%i^^v^^^^^-^^:.f'^f^ 

^4.  -,.,.loss.  35.  S4o.;j(}.  36.  8^5.  37.  $2rA),  V/ ; 

•^'.  N..   42.  81.24.37.   43.  §14400   44  ^7  /,  ' 
45.  ;5n.  46.8.312.5.  47.  .81980.  48.  86.5^' 

ij).  M.  .{.,.  55.  H  pays  A  810.  56.  .<s2.07 
07.   .8000000.  58.  .878.  59.  5-.  60  "  »- 

246.-61.  .82.-il7.oO.  62.  811000.77  63  8X0  -n  -„ 
64.  .82000.  65.00'^  66  p-  -«.,  '  „^'''^- 
•^0  f.si    -  -,'  *'  l-'-^-J^i  on.  in.  67.  30, 

;      «.  ,.''"'^   """•      69.  37K^      70.  S.599.S2 
/I.   .8.).2;j. 

24'' — 72.  .').'     vr      '^I'^n        '72    ci-10  o-, 

\:'S'.'so.''-  ""■  "•  ^•-  *'«^- "' «"  "■' 

248.-83.  S«0.:w;  84.  .S202.5,,.  85.  .,,00  ,„«.  86.  2!,. 
87.  l.)l|..«iKg.  88.  S3fl.02.  89.  S54.0.1  ..7,  7V 
■«••  S^.«0«.    91.  ,00.    92.  B,  2S  „,.    93.".S4"i, 

'■"•^98-  n,'?"'*;::'-  ".•„^'*-"-  "•  *'•  ''•  ■'24K2.,7. 

i%;,;;,  ,-'■   "•  "^  "^-    •«»•  «24-2.04 

I-  ^iiKwo.   2.  sn.,s;.    3.  .5400000. 


?2    slL'4     -.f     '"•■'SO''.-    n.  S3.4.S75C.    ■ 


■"%'»?' 


!Sf* 
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251.— 14.  11 -40  rods.  15.  :W,.  16.  :?.^  min.,  i  wav  round. 
17.  82()(it)t)^  18.  .S2:}(),  1.\  yr.  19.  S<124()-fiS. 
20.  4i.    21.  irn-.,  noc.    22.  8SS74.    23.  SCOOO. 

252.-24.  Sn-lO,    .?{).       25.   1  i:^t;:i(;,',  oz.       26.  S.344-7S. 

27.   17,\.     28.  S101(i()()-).    29.  SloOOO. 

30.  .?4()48-40.      31.  S1462-r,0.  32.   I    ol   the   way 
round.     33.  35 nV^. 

253.-34.  132.  35.  S2241-2S.  36.  .S240,  .?192,  S180. 
37.  6f  loss.  38.  m  min.  3()  sec.  39.  $!<).%.  40.  24, 
56.  41.  241  loss.  42,  §043-50  43.  r^.  44.  180, 
135,   108  days. 

254.-45.  !!^n20,  SHOO.  46.  S3-33J.  47.  20  min.  40  sec. 
48.  .S4900-50.  49.  (i^;.  50.  24 1  51.  41  n\  mi. 
52.   J  in.    53.  S588-24.    54.   if-,.    55.  .S5()3-30. 

2.55.-56.  §17-50.  57.  S3432.  58.  .S!)107.  59.  .?055-3r). 
60.  §3000.  61.  40,  30  mi.  62.  S18  loss.  63.  08 
shares.     64.  66-00  lb. 

256.— 65.  SI  1087 -52.  66.  §820-637.  67.  57^  J.  68.21-213 
in.  69.  $3381-75,  §3008-25.  70.  30 ic.  71<  §30-80, 
§30-40,  §30-10.     72.  $7-36.     73.    100  shares. 

257.— 74.  §100  loss.  75.26  1b.  76.  §1100.  77.  55^ 
78.  $116.    79.  50.    80.  Latter.    81.  §12400,  §14200. 

258.-82.  1,  5  mi.  per  hr.  83.  §40,  .§68-75,  §56-25. 
84.  §13800.  85.  S^c.  86.  5460.  87.  22-4  in. 
88.  §8,  §14,  §20.    89.  .§674.    90.  §110.    91.  8%. 

259.-92.  .?340-75.  93.  105.  94.  9-549(-  95.  §300. 
96.  .§500.  97.  §180,  §210.  98.  3%.  99.  §4-50. 
100.       155f  oz. 

260.-1.  S3',c.  2.  Tnne  11th.  3.  I'l  ^ain.  4.  30720 
5.  $80.  6.  §734-40.  7.  §649.  8.  $650,  §647-92. 
9.  818  yd. 


,^^zd^\issr'..  k-tKBfkjarj'^^^-Gtjs'jBmMKm^m 


.\.\N\\i.;i<  -i 


261. 


81!) 


262. 


263. 


264. 


265. 

266. 
267.- 

268.- 

269. 

270.- 


10.  ;isjl.  ;i,l.  U.^,2S7.S7.  13.SS0I,;.,;,.  u.  „, 
'»'••     l-->.  ><I.sin.     16.  :u\.     17.  si„..-,„. 

-18.  8;i;i(;  Kain.  19.  >;^.,7().  20.  vw.  21.  i>.i5  .iuvs. 
10.  22.  8!.0()(..  23.  8;{S2.  12  ,ai„.  24.  S-US-O"^ 
.^3.    I.)((i4.     26.  20  tf)  21.     27.   10'  ' 

-28.  2Sft.  29.  .S4.,S4.  30.  .Sll-20.  31..-/;  8o„„ 
32.S400,KH,.  33.87-20.  34.  oO.  35.  84/^1. 20.8 12 
36.  81.     37.   12()7:). 

-38.  84744-180.      39.  8s42-:i0.    8!)1K.S7.   8i;i.,s-s;} 
40.  8117-S5?.  41.  ;57>ilb.  42.   22-54';.  43.  o-SOc" 

^«w    tJ':  f-  "'''■^■'•^-  ^^-  ^■^^'^-  ^7.  8;}04-5, 

S812.     48.  .89409  •2N,   17-',?f; 

tl'  f*''^     ^"*   ^'■"^^^^'-"-  ^?  -q-  yd.     51.   840-85. 
52.    U.  53.  810000.  54.  890-4o.  55.  Go.  56.   H  ac 
57.  10-2.     58.  7.-K-.  ' 

-59.  Omo.    60.  (i95.    61.  (i.    62.  2.y;;.    63.  .'^28.5 -^>() 
64.  40  lb.  Troy.   65.  .8;i4()8  -  09.   66.  ;W.   67.  20 -500. 
-68.  40.      69.  889 ,S   cwt.      70.    192000       72    8/ f" 

-78.  .875.  79.  .8480,  ,8000,  8700,  .8787-50.  80.  .8959.09 
81.  8948-015.  82.  20-!-.  83.  £18750.  84.  8409-50; 
198  shares.    85.  .82400,  .88000,  80480.    86.  4(HHi. 

11'  ;^^'"\,.  ^^-  '*'-^''^-  89.  5.  90.  .82  gain. 
91.  Lvcry  bo,\  min.  92.  85,  15.  93.  910,  102,  80 
oz.     94.  8178-85.     95.  \.  .         .  ou 

-96.  7^  mill.,  ^  way  round.    97.    -18429.    98.   4  min 
99.   12.     100.  2^^;. 
1.  17,  5  1b.    2.   15-400.    3.  82-51^    4.  155200. 


;{2() 


ARITllMUTK 


I'AGIJ 

271.-5.  s«M()(».  6.  si;«s;{.r,().  7.  ,v,  "".  8.  ic,:,  i,,  its. 
9.  VM)\)]i  ()/..     10.  ()(),  <K).     11.  ^:,i(i.<):{.     12.  2\ 

13.    nt'i-His.     14.    ;'  ^al.     13.    lo;,;;. 
272.— 16.  roriiicr,  7')')  cu.  in.      17.  .")().      18.    H.")  to    tOS 
19.  81.-.:i()().    20.  SILVIO.  4',.    21.  sio.is-si.    22.  :u\ 
yd.   23.  8l.")(),  (-..'Vr-   24.   'mIHH' t..  2ir)(i.-,.   25.  2(1,^. 


273. 


26.  '.ii.,  (lays. 

27.  1  rouble  =1()12  fr. 


28. 


:u.  2' 


30.   ,•,.      31.  OOc 

35.  -),  1,  1,  ;3. 
274.^36.   i:2:)().     37.  S.')4()(),   ssioo. 


7:^-'.':; 


29.  ;is,\  sf|.  ft. 

33.   10  nu).     34.  23  i. 


38.  20,    1.-),    10   ft. 


39.  S14r>r,-88.       40.  \y.i.      41.  2   hr.       42.  8i:Wi, 


43. 


44.   l-{)42.    45.  8i. 


171  min.  past  12. 

275.-46.  !?317:«.  47.  178  1b.  48.  :W,.  49.  12.3')  a.m. 
50.  2(iJ.  51.  20';;.  52.  4-0()0401.  53.  S81()0. 
54.  .Si428-r)7l.     55.  84"). 

276.  56.  $914 -31)5.  57.  0.  24.  58.  St)o0-18,  8-080%. 
59.  Ihr.;  ">,  0,  2,  3j",  min.  60.  H»f  min.  61.  $8()3l*). 
62.  $1783-01.  63.  A  875  loss,  B  SoO  gain,  C  §125 
gain,  D  $100  gain.    64.  $400.    65.  2  yd. 

277.-66.  16-1%.  67.  $4185.  68.  45^'!  hr.  69.  088  sq.  in., 
510cu.  in.  70.  £21  10s.  Id.  71.  Sn-112.  72.  $300, 
$500.    73.  $074-9184.    74.  3, V^  miles. 

278.-75.  35c.   76.  $135  00.   77.  2.   78.  4528.   79. 


80. 

83. 


20 


^;.     81.  29397-58  sq.  ft.     82.   182  yd. 


/y  mi. 


S5x-14^.     84.  i  gal. 


279.-85.  1  to  33-07.  86.  29-50.  87.  1090  ft.  per  sec. 
88.  $0-52.  89.  .$2400.  90.  7.2(i  a.m.  Oct.  8th. 
91.  270S  cu.  ft.    92.  0.    93.  $1500,  4^;. 

280.— 94.  29  rods.     95.  $120.     96.  $5385-15.     97.  4    ao 
98.  14-3  min.    99, 


'i  •-"«- 


100.   (a)  by  12-5GC. 
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